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EDITORIAL 


NCLUDED as a note in the Bulletin of 
the Institution of Mining and Metallurgy 
for the current month there is a statement 
by the Council relating to the definition of 
“ore’’ and “ore reserves.’’ Members are 
reminded of the recommendations made to 
them in June, 1955, in which it was con- 
sidered “that ore should be defined as a 
solid naturally-occurring mineral aggregate 
of economic interest from which one or more 
valuable constituents may be recovered by 
treatment ’’ and that the term “ore” to 
describe concentrates—e.g., “tin ore’”’ for 
tin concentrates, or “lead ore’’ for lead 
concentrates—should be discouraged. At the 
same time such natural substances as lime- 
stone and fuels are generally referred to by 
their own names and would not normally be 
termed “ore.” It is now thought that the 
term “ ore reserves’ should be restricted to 
“ore of which the quantity and grade have 
been established with reasonable assurance 
by a responsible professionally qualified 
person.” Additional ore insufficiently de- 
veloped or tested for inclusion in “ore 
reserves ’’ should be clearly described in 
simple terms best suited to the circum- 
stances. The Council believe that modes 
of mineral occurrence vary too widely to 
permit any standardization of categories of 
additional ore for general adoption. 


ARLIER this month the British Petro- 

leum Company made available some 
details of experiments to be carried out in 
Lancashire designed to assist in the develop- 
ment of methods of producing some of the oil 
in the ground which cannot be recovered by 
established production methods. In a normal 
oilfield, it is noted, anything between 20° 
and 80%, of the total oil reserves remains in 


the ground when the economic limit of pro-. 


duction by established methods has been 
reached. There is in addition the problem of 
developing commercial production from oil 
shale and from tar sand deposits—such as the 
Athabasca tar sands of Saskatchewan. To 
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this end research experiments at the Formby 
oilfield are to be carried out in two stages. 
First there are to be tests to find out whether 
sufficient air can be transmitted by the oil- 
bearing reservoir rock to permit underground 
combustion to be initiated and sustained. 
With that stage successfully completed the 
oil in the reservoir is to be ignited in one bore- 
hole and allowed to burn under controlled 
conditions. The expectation is that part of 
the oil will be consumed to produce enough 
heat to render the remainder more mobile 
and capable of being produced at the surface. 
The subsequent production of oil and the 
operation of the process will be closely 
studied. 

At Formby four air-injection holes and one 
burning hole have been drilled and core 
analyses made to measure porosities and 
permeabilities of the reservoir rock and the 
nature of the fluids therein. The pipework 
has been designed and the experiment now 
awaits the delivery of the compressors 
required for the air-injection tests. 


Ghana Gold Mines 


Towards the end of January, the Ghana 
Government having given notice of its 
inability further to finance exploratory work 
and development, two of the operating gold 
mines in the country—Amalgamated Banket 
Areas and Bibiani (1927)—gave notice of 
their intention to close down either in part or 
in whole and to put the properties on a 
reclamation basis. The immediate response of 
the Government, a response which, although 
it might have been expected, gave a sharp 
jolt to prospective investors in the Republic, 
was to formulate legislation intended sharply 
to penalize companies attempting to close 
down a mine without previous agreement. 
While the mining companies may well have 
been right in saying that recent wage 
increases had proved crippling, the political 
implications involved in the effects of 
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resulting unemployment among the Ghanaian 


population could well have been foreseen. 
Wiser thoughts may yet save what could 
have been a serious situation and punitive 
legislation postponed or thrown well over- 
board, since it seems probable that a type of 
nationalization on sound lines can probably 
be arranged. 

The arrangements which, it seems likely, 
can be satisfactorily concluded are contained 
in a notice from a London banking concern 
that they have been authorized to submit 
proposals for the acquisition of the entire 
share capital of five Ghanaian gold-mining 
companies. The Government of Ghana, it is 
stated, intends to discuss with the mining 
companies the future management of the 
mines and “ will in consultation with them 
seek to ensure continued employment for the 
present managers and workers in Ghana, both 
European and African.””’ The companies 
concerned include Bibiani (1927) and Amal- 
gamated Banket Areas, the two companies 
originally concerned, as well as Ariston Gold 
Mines (1929), Bremang Gold Dredging, and 
Ghana Main Reef. All in all, indeed, peace 
may come out of confusion, with companies 
content at the outcome and many expatriate 
engineers in Ghana relieved more than 
somewhat. 


South African Uranium 


Towards the end of January details were 
announced of a new agreement between the 
South African Atomic Energy Board and the 
Combined Development Agency for the 
supply of uranium, the Agency being the joint 
purchasing agent for the U.S.A. and the 
U.K. The main features of the agreement are 
the substitution of a fixed price for the former 
system of variable prices calculated according 
to the cost of individual mines and a stretch- 
out programme similar to the one made with 
the Canadian mines several years ago. This 
means that the final delivery and payment 
will no longer be 1966, but will now stretch 
to 1970. For the next six years the Agency 
is to buy an average of 3,733 tons of uranium 
oxide annually, instead of 4,725 tons, and a 
total of 5,953 tons is to be bought in the 
remaining four years from 1967 to 1970, 
making up the total of 28,350 tons which was 
the original amount to be purchased from 
1961 to 1966. Elsewhere in this issue our 


Johannesburg correspondent refers to the 
effect the new agreement will have on various 
mines, all of which have subsequently given 
notice of the plans to which they are to work. 

The plan now to be implemented reflects, 
of course, the realization of the mining 
industry of opportunities for rationalizing 
uranium production by the transfer of quotas 
from high- to low-cost producers. In this 
way the stretch-out of deliveries can be 
arranged to the benefit of the industry as a 
whole, which by 1970 should have a clearer 
idea of the future of the metal. 


Fuel Research Station 


With the opening of the Warren Spring 
Laboratory at Stevenage in 1959 the work of 
the Fuel Research Station at Greenwich came 
to an end, most of the staff being translated 
to new duties. In the 40 odd years of the 
Station’s existence, however, the staff at 
Greenwich had carried out work of great 
importance and this has now been marked by 
the publication of a booklet } by the Depart- 
ment of Scientific and Industrial Research 
entitled ‘“‘ Fuel Research, 1917-1958.’’ This 
recalls that in the year first named the Depart- 
ment appointed a Fuel Research Board “ to 
investigate in the broad national interest the 
nature, preparation, utilization, and treat- 
ment of coals and other fuels, and of products 
derived from fuels ’’ and in the following year 
the Research Station was established. The 
review now available summarizes its achieve- 
ments. 

The main sections deal with basic aspects 
of fuel research, including fuel analysis, 
carbonization, preparation of coal for the 
market, gasification of coal and coke, coal 
constitution, combustion and steam raising, 
hydrogenation of coal and coal tar, the 
Fischer-Tropsch synthesis, atmospheric pollu- 
tion, and domestic heating, with an im- 
portant section on the coal survey labora- 
tories. These items provided the main basis 
of research, even if priorities altered con- 
tinually to meet changing needs. During 
the 1939-45 war, for instance, the emphasis 
changed radically, it is stated, the Station 
becoming deeply involved in such activities 
as camouflage by smoke and coal dust, pro- 
duction of flame-thrower fuels and other 


1 London : 
post free. 


H.M. Stationery Office. Price 15s. 8d., 
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incendiaries, mobile producer-gas units, and 
the use of liquid methane as a fuel for motor 
vehicles. Post-war investigations included 
studies of orchard heating, the combustion 
of flax shives, the flow properties of residual 
fuel oils, and the pollution of the sea by oil. 
The review presents in summary form in- 
formation which might otherwise be difficult 
to locate and includes numerous references to 
published work. 

In addition to its own research work, it 
can be noted, the Fuel Research Station made 
serious contributions to industry through 
members who moved to positions of dis- 
tinction outside the Station. The review 
was edited by Dr. A. C. Monkhouse, formerly 
Deputy Director, and has a foreword by Sir 
Harold Hartley, for many years chairman 
of the Board. 


Mineral Resources of East and Central 
Africa 


The Joint East and Central African 
Board—a body representative of leading 
organizations and individuals having special 
interests in the area—has recently sponsored 
a pamphlet! entitled ‘‘ Mineral Resources, 
East and Central Africa, 1954-1959.’’ Pre- 
pared by Sir Edmund Teale this report brings 
nearer to date a previous pamphlet issued in 
1953. The Board, formed in 1926, has now 
become recognized as a source of information 
on political and economic matters in East 
Africa and the information it has now made 
available is particularly interesting in that 
most minerals mined in the area are exported, 
those consumed in local industry being mainly 
required for construction. In East and 
Central Africa, for example, limestone is 
needed for cement making, lime burning, 
or as fluxes in copper smelting, while magne- 
site, fireclay, phyllite, and quartz are largely 
needed for local metallurgical purposes. 

Other materials used locally include brick 
and pottery clays, building stones, rock for 
road-making, and concrete, sand, and some 
fertilizers such as guano and apatite. Their 
availability becomes the more important as 
the development of the territories advances: 
It is emphasized that various factors affect 
the mineral industry, calling for periodic 
stocktaking of mineral resources—such as, 





1London: The Joint East and Central African 
Board. Price 2s. 6d. 


new or improved methods of treatment or 
extraction, fluctuation in mineral or metal 
prices, new applications in industry involving 
increased demands for minerals already in 
production, or the call for minerals not pre- 
viously included in industrial requirements. 
The incidence of a major war, for example, 
imposed vital demands for _ strategic 
minerals—e.g., manganese, chrome, mica, 
nickel, etc.—while stockpiling of important 
minerals still goes on and control of produc- 
tion is sometimes practised. For help and 
further information it is recommended that 
aid be sought from the Mineral Resources 
Division of the Overseas Geological Surveys. 

The fact that at the beginning of the 
current year the monopoly of Williamson 
Diamonds, Ltd., to prospect for diamonds in 
Tanganyika Territory, one of the countries 
concerned in the pamphlet referred to, came 
to an end has been widely publicized. From 
January 1, indeed, authorities to prospect 
for diamonds are to be allocated to selected 
mining concerns on application. Companies 
should apply for more than one “ block ”’ of 
15,000 sq. miles and be prepared to give an 
undertaking to spend £30,000 a year on each 
block for prospecting. The authorities are to 
be valid for a period of 34 years, with a 
proviso to surrender two-thirds of the area 
within 2} years. At any time within the 
period of 3} years a prospecting company 
can apply for an Exclusive Prospecting 
Licence or Mining Leases. In this way 
the rights enjoyed so far only by Williamson 
Diamonds have become available to other 
concerns. The country has been divided into 
24 blocks, Williamson Diamonds, in which 
Government has a half share, having a 
prior choice of four blocks, the choice to be 
made from six blocks at present reserved 
until June 3, 1961. It can be noted, however, 
that as far as Tanganyika is concerned the 
grant of special authorities for diamond 
prospecting is not to be allowed to interfere 
with the rights of the ordinary prospector to 
prospect for other minerals under the 
authority of an ordinary Prospecting Right. 
In introducing the appropriate notice to the 
Legislative Council the Minister for Commerce 
and Industry, Mr. Nsilo Swai, emphasized 
the fact that Tanganyika’s mining industry 
could make a significant contribution to the 
development of the country—‘ a contribu- 
tion which was all the more important if it 
could be made in the next few years when it 
was most in need of new resources for develop- 
ment.” 
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MONTHLY REVIEW 


Introduction.—The signs that tension is 
easing in the affairs of the Central African 
Federation and that the motor industry may 
be on the way to partial recovery, at least, 
have tended to firm business confidence and 
steady commodity prices. There is, in 
addition, evidence of regained momentum 
elsewhere, so that February statistics may 
prove more assuring, even with credit 
restrictions persisting. 

Transvaal.—The figures for the gold out- 
puts of the Rand and O.F.S. mines show a 
total of 1,744,406 oz., making with 34,044 oz. 
from outside mines, a grand total of 
1,778,450 oz. for the month. At December 31 
there were 364,407 natives employed in the 
gold mines, as compared with 367,658 at the 
end of the previous month. 

The estimated working profit of the mines 
for the three months to December 31 has 
been announced as {£33,039,583, of which 
£6,869,376 is shown as uranium profit and 
£448,749 from acid production. 

A statement by the chairman of RUSTEN- 
BURG PLATINUM MINES reviewing the affairs 
of the company for the year ended August 31 
last is to the effect that the scale of opera- 
tions at the company’s mines was increased 
in conformity with the policy of building up 
stocks of refined metals and mine production 
during the current financial year has con- 
tinued at a rate in excess of the level of sales. 
Stocks are now beginning to build up to the 
required levels and a small and gradual 
reduction in output has been effected during 
recent months. The chairman says that the 
new reduction plant at the Rustenburg 
section, brought into operation in June, 1960, 
has operated satisfactorily and, irrespective 
of any further cutback in the overall rate of 
production, it is probable that this plant will 
remain in commission. Regarding platinum 
production elsewhere he says output at the 
International Nickel Company’s Sudbury 
mines continued at a high rate during 1960. 
During 1959 International Nickel sold 
384,600 oz. of platinum-group metals, the 
second largest quantity for any year in the 
history of the company. No figures are 
available for Russian production, but supplies 
of platinum from this source appear to be 
freely available to the market. Production 
from other sources throughout the world 





continues to be relatively small in relation to 
the total world output. 

In the December quarter ROOIBERG 
MINERALS DEVELOPMENT treated 39,291 short 
tons of ore in the two concentrators, re- 
covering 273 long tons of concentrates. The 
estimated working profit for the period is 
given as £19,999. 

At the extraordinary meeting of the RAND 
SELECTION CORPORATION held on February 7 
the special resolutions designed to lead to 
substantial enlargement of the Corporation, 
and to which references were made in the 
January issue of the MAGAZINE, were 
approved. Shareholders have been notified 
that it is intended to go ahead with an 
offer at 45s. (R4-50) per share South African 
currency of 750,000 shares in the ratio of one 
new share for every 10 shares held. As 
already stated the Corporation is to acquire 
the entire share capital of DE BEERS INVEsT- 
MENT TRUST in exchange for the issue of 
24,835,365 shares in the capital of the Cor- 
poration. The consent of the Treasury has 
been received to the issue of such portion of 
the 750,000 shares as may be subscribed in 
the United Kingdom and to the acquisition by 
De Beers Investment Trust and its wholly- 
owned subsidiary, RHODES INVESTMENTS, 
Ltp., of the whole of the share capital of 
JAMESON MINING HoLpinNGs (Pvt.), Ltp. 

The accounts of the SouTH AFRICAN 
TownsHIPs, MINING, AND FINANCE Cor- 
PORATION, LTD., for the year to September 30 
last show a profit of £399,793 and a total of 
£433,262 available for appropriation. A divi- 
dend equal to 1s. 6d. a share requires 
£360,000 of this amount and after placing 
£50,000 to reserve a balance of £23,262 is 
carried forward. 

Orange Free State.—It was announced last 
month that arrangements have been con- 
cluded by Mr. C. W. Engelhard, chairman of 
RAND MINES, with the KENNECOTT COPPER 
CORPORATION, for the acquisition of that 
corporation’s interests in VIRGINIA ORANGE 
FREE STATE GOLD MINING and MERRIE- 
SPRUIT (ORANGE FREE STATE) GOLD MINING, 
by a new South African company—VIR- 
GINIA-MERRIESPRUIT INVESTMENTS (PTY.), 
Ltp.—the members of which are Rand 
Mines, CENTRAMIC (SOUTH AFRICA) (a wholly- 
owned subsidiary of CENTRAL MINING 
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FINANCE, LTD.), the ANGLO AMERICAN CoR- 
PORATION OF SOUTH AFRICA, ANGLO- 
TRANSVAAL CONSOLIDATED, and ENGELHARD 
INDUSTRIES OF SOUTHERN AFRICA, LTD. This 
is pursuant, it is stated, to a scheme designed 
to co-ordinate and rationalize certain of the 
mining activities in the Orange Free State of 
three adjoining properties—namely, the Har- 
mony, Merriespruit, and Virginia gold mines. 
The intention of the scheme is to extend the 
profitable life of the Virginia mine and to 
benefit both the Harmony and Merriespruit 
companies. In terms of the arrangements 
Kennecott Copper will receive as purchase 
consideration {£3,500,000, payable in five 
equal annual instalments commencing at the 
end of 1961 and a 20% interest up to a 
maximum of £2,500,000 in any net surplus 
accruing to the new company after meeting 
the instalment payments and it will have the 
right at a later date to acquire from the 
members of the new company 20% of the 
issued share capital of the new company. 
Harmony and Virginia have entered into a 
provisional agreement whereby Harmony is 
to dispose of certain areas, in extent 397 
claims, to Virginia. In addition a provisional 
tributing agreement is being negotiated 
between the Virginia and Merriespruit 
whereby Virginia will have the right to mine 
ore from a certain portion of the Merriespruit 
lease area. 

The accounts of the BLINKPOooRT SyYNDI- 
CATE covering the year ended September 30 
last show a profit of £584,052 and £614,236 
available for appropriation. Dividends 
totalling 4s. 73d. a share require £578,125 
of this amount, leaving £36,111 to be carried 
forward. 

Swaziland.—As has already been noted by 
our Johannesburg correspondent, interesting 
developments are taking place at the Bomvu 
Ridge iron-ore deposits. Japanese business- 
men and the ANGLO AMERICAN CORPORATION 
OF SOUTH AFRICA are stated to be in the 
course of negotiating a £4,200,000 per annum 
agreement for the purchase of 1,200,000 tons 
of iron ore annually for 10 years. Final agree- 
ment apparently depends on the success of 
negotiations by the British Government for 
the building of a railway line to the mining 
area from Goba on the Mocambique border. 

Northern Rhodesia.—At the beginning of 
February the BRITISH SOUTH AFRICA Com- 
PANY announced that its estimated gross 
revenue from mineral royalties, rents, and 
fees for the December quarter, after providing 
for the payment to the Northern Rhodesia 








Government of 20% of the net revenue 
derived from the exercise of its Mineral 
Rights in Northern Rhodesia, amounted to 
£2,410,000. 

In the three months to December 31 last 
MUFULIRA COPPER MINEs produced 24,400 
long tons of copper and had an estimated 
profit of £1,477,000 before tax. In the same 
period CHIBULUMA MINEs produced 4,239 tons 
for a profit of £230,000. Roan ANTELOPE 
produced 19,754 tons of copper in the 
December quarter for an estimated profit of 
£1,071,000. 

Ghana.—For the three months to Decem- 
ber 31 last KONONGO GOLD MINEs reports 
that the total underground footage drilled 
was 1,963, compared with 1,668 ft. in the 
previous quarter. Bore-hole No. 271 drilled 
into the hanging-wall of 8 South Drive inter- 
sected Beta “‘ F’’ Reef at 18 ft. and assayed 
11-4 dwt. per ton over 22 in. and at approxi- 
mately 21 ft. a further value of 5-0 dwt. per 
ton over 8 in. At 43 ft. Beta ““ H”’ Reef was 
intersected ; assays are not yet available, it 
is stated, ‘‘ but visible gold was seen in the 
core.”’ The first two holes of a surface drilling 
programme, testing anomalies discovered by 
geochemical survey, were commenced, 667 ft. 
being drilled. 

Nigeria.—In the year ended September 30 
last the JANTAR NIGERIA COMPANY produced 
203 tons of tin concentrates and 238 tons of 
columbite. Operations resulted in a profit 
of £25,720, the accounts showing £50,128 
available, of which a dividend equal to 6d. 
a stock unit requires £27,563. At Septem- 
ber 30 last the ore reserves of the company 
were estimated to be 1,762 tons of tin ore 
and 4,964 tons of columbite, the increase in 
columbite reserves being accounted for by 
the addition of proved reserves of primary 
columbite on the Kuru III property. Produc- 
tion of primary columbite commenced in 
July, 1960, and by September 30, 1960, 
approximately 27 tons had been produced 
from this area. 

Sierra Leone.—At the end of January it 
was reported that the chief geologist of the 
DIAMOND CORPORATION SIERRA LEONE and 
an engineer of the ANGLO AMERICAN Cor- 
PORATION OF SOUTH AFRICA had arrived in 
Sierra Leone in connexion with the Pros- 
pecting Agreement for gold, platinum, and 
diamonds signed with the Government last 
July. It has been stated that the Diamond 
Corporation Sierra Leone is to bear all 
expenses of prospecting and if it finds 
economically-workable deposits the Govern- 
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ment has agreed that mining rights will be 
granted in the future to any other company, 
with the proviso that the Government can 
acquire shares in any company formed to 
exploit such deposits. 

Tanganyika Territory. — Shareholders of 
KENTAN GOLD AREAS have been informed 
in a progress report that in the three months 
to December 31 last GEITA GOLD MINING 
milled 67,500 tons of ore and recovered 
11,615 oz. of gold. Operations resulted in a 
working profit of £5,089. 

Australia.—The group accounts of the 
LAKE GEORGE MINING CoRPORATION for the 
year to June 30, 1960 (subject to audit), 
show a profit of £197,067 after providing 
{7,083 for development and exploration, 
£73,036 for depreciation of fixed assets, and 
£28,000 for maintenance and rehabilitation 
of property. After bringing in {10,861 
over-provided and charging £111,200 for 
Australian taxation the group profit for the 
year is £96,728. After deducting £3,737, the 
deficit brought forward from the previous 
year, there is a group surplus of £92,991 to 
be carried forward. It is stated that explora- 
tion for new sources of ore has again proved 
negative and it is thought evident that the 
future of the mine will be limited to mining 
the remaining ore reserves. In this light the 
directors propose a return of capital to the 
extent of 2s. per share and resolutions relating 
to a reduction of capital are to be submitted 
at an extraordinary meeting to be held 
immediately following the general meeting 
next month. 

GOLD FIELDS AUSTRALIAN DEVELOPMENT 
shareholders have been informed of operations 
at the Mount Ida Gold Mine in the three 
operating periods to December 19 last; 
7,375 short tons of ore was treated and 
3,262 oz. of gold recovered. 

At the Radio mine, 5 miles north of Bull- 
finch in Western Australia, about 10 tons of 
ore are being treated daily with good equip- 
ment and a minimum staff, using a dry- 
crushing mill. Extraction appears to be quite 
high (over 90%), a fan exhausting from the 
mill to two cyclones from which solids pass 
to a mixer in the bottom of which is mercury. 
Most of the gold recovered from the treat- 
ment is as amalgam, but the pulp passes over 
two short lengths of strakes before discharge 
as “‘ residue.”’ 

The Paris Group centre, east of Widgie- 
mooltha, produces a rich pyrite-chalcopyrite- 
gold concentrate which is delivered at the 
railway about 47 miles south of Coolgardie. 


The necessary road work has been completed 
lately by the Coolgardie Road Board. 

In the three months to December 31 last 
the Mount LYELL MINING AND RAILWAY 
ComPANY treated 469,949 tons of ore and pro- 
duced 10,441 tons of concentrates. Recover- 
able copper in concentrates and ore smelted 
directly is given as 2,237 tons. At the smelter 
2,548 tons of blister copper produced con- 
tained 2,530 tons of copper, 10,962 oz. of 
silver, and 1,627 oz. of gold. 

Malaya.—In his report to the RavuB 
AUSTRALIAN GOLD MINING Company for the 
year to March 26 last the general manager 
says that the year was disappointing, although 
a small profit was made. Gold production 
was less than anticipated due to ore reserves 
estimated as payable subsequently revealing 
large tonnages of unprofitable ground. Addi- 
tionally, a large amount of unfavourable 
development was done during the year and 
ore reserves fell substantially to an estimated 
35,710 tons of a grade of 5-5 dwt. per ton. 
Power failures affected the year’s develop- 
ment and in consequence the ore reserves. 
A jungle curfew imposed by the Police 
operated for nearly the whole of the year, 
which prevented cutting of mining timber on 
the lease and increased costs. 

Burma.—In the three months to Septem- 
ber 30 last the BURMA CoRPORATION (1951), 
Ltp., milled 33,445 tons of ore and produced 
4,351 tons of refined lead, 4,709 tons of zinc 
concentrates, 347,227 oz. of refined and Doré 
silver, 94 tons of copper matte, and 19 tons 
of nickel speiss. The profit for the quarter is 
given as K2,41,600 (£18,120). 

Peru.—The report of the LAMPA MINING 
ComPANyY for the year to June 30 last shows 
that 1,162,799 kilos of copper and 431,708 oz. 
of silver were recovered in matte. The year’s 
operations resulted in a profit of £83,625, of 
which dividends equal to 20° and a bonus 
of 10% required £25,725. 

Mexico.—The accounts of SAN FRANCISCO 
MINEs OF MExIco show that for the year ended 
September 30, 1960, there was a profit after 
taxation of £407,125. With the balance 
brought forward the amount available for 
appropriation is £787,059. The directors have 
placed £150,000 to contingencies reserve and 
recommend a dividend of 1s. 6d. The divi- 
dend and directors’ additional remuneration 
thereon will absorb £193,970, leaving 
£443,089 to be carried forward. In the three 
months to December 31 last the company 
milled 208,800 tons of ore and recovered 
12,567 tons of lead concentrates, 20,378 tons 
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of zinc concentrates, and 2,312 tons of copper 
concentrates. 

British Guiana.—It is reported that during 
December 137,438 long tons of bauxite were 
shipped by the DEMERARA BAUXITE Co., 
Ltp. This went forward in 30 vessels from 
the port of Mackenzie, Demerara River. The 
total ore shipped by this company during 
1960 amounted to 1,898,833 long tons, an 
increase of 539,601 long tons when compared 
with the year 1959. 

United States.—It was announced at the 
end of December that grouting operations 
had been started at the INTERNATIONAL SALT 
COMPANY’S new mine in Cleveland, Ohio, the 
work being carried out by the CEMENTATION 
Co. (CANADA), Lrp. Situated adjacent to 





DIVIDENDS DECLARED 


* Interim. +Final. 
(Less Tax unless otherwise stated.) 


*Amalgamated Tin Mines of Nigeria.—6d., pay- 
able Mar. 21. 


+Anglo American Investment Trust.—12s. 6d. and 
5s. bonus (R 1-75), payable Mar. 29. 


+Ashanti Goldfields Corporation. 
Mar. 30. 


+Bibiani (1927).—2-4d., payable Mar. 30. 
+Borax (Holdings).—Def. Ord. 83°. 


‘British South Africa Co.—5s. 6d., payable 
Mar. 25. 


+British Tin Investment Corporation.—27°,, pay- 
able Apr. 1. 


*Central Mining and Investment Corporation.— 
Is. 6d., payable Feb. 17. 

+English China Clays.—6}°,. 

+Fanti Consolidated Investment Co.—11°, and 
6%, bonus. 

*Geevor Tin Mines.—6d., payable Mar. 7. 

*Gopeng Consolidated.—9d., payable Feb. 11. 

*Idris Hydraulic Tin.—1s., payable Feb. 14. 


International Nickel Co. of Canada.—Quarterly 
40 cents U.S., payable Mar. 20. 


Jantar (Nigeria).—20%. 


*Johannesburg Consolidated Investment Co.— 
ls. 6d., payable Apr. 5. 
*Kaduna Prospectors. 


1s. 2d., payable 




















3d., payable Feb. 1. 
*Kaduna Syndicate.—3d., payable Feb. 1. 








*Kamunting Tin Dredging.—7}d., payable 
Mar. 10. ‘ 

*Kent (F.M.S.) Tin Dredging.—3d., payable 
Feb. 28. 


*Kentan Gold Areas.—1s. 6d., payable Mar. 14. 

*Kinta Kellas Tin Dredging.—10°%,, payable 
Feb. 20. 

*Mary Kathleen Uranium.—2s. Aust., payable 
Feb. 23. 








Lake Erie, the mine is expected to yield 
1,000,000 tons of salt annually and come into 
operation early in the current year. 

United Kingdom.—Shareholders of Hat- 
KYN DistricT UNITED MINEs were recently 
informed that an early recovery in the price 
of lead to a level at which the company could 
operate its lead mines at a profit is not to be 
expected, but that present liquid resources 
are considerably greater than are needed for 
the conduct of its limestone business. The 
board has recommended that application be 
made to the Court for permission to make 
a repayment of capital to the extent of 1s. 
per unit of stock, which will amount in total 
to £41,135. 


+Orange Free State Investment Trust.—3s. 
(30 cents), payable Mar. 29. 


*Pahang Consolidated Co. 
Jan. 31. 


*Pengkalen.—44d., payable Feb. 28. 
}Petaling Tin.—20°,. 
*Rambutan.—3d., payable Feb. 14. 





Pref. 34°, payable 


*Rand Selection Corporation.—Is. (10 cents), 
payable Mar. 3. 


+San Francisco Mines of Mexico.—ls. 6d. 

*Southern Kinta Consolidated.—35°,, payable 
Mar. 22. 

*Tanjong Tin Dredging.—1s., payable Feb. 18. 

*Tronoh Mines.—2s., payable Feb. 10. 

+Vereeniging Estates.—5s. 6d. (55 cents), payable 
Mar. 15. 

tWest Rand Investment 
(22-50 cents), payable Mar. 29. 


Trust.— 2s. 3d. 


METAL PRICES 


Feb. 9. 
Aluminium, Antimony, and Nickel per long ton ; 
Chromium per lb.; Platinum per standard oz. ; 
Gold and Silver per fine oz. ; Wolfram per unit. 


cs. 

Almmumum (Home)... ......i606505 186 0 0 
Antimony (Bug. 99%)... ...0.886 210 0 0 
Chromium (96%,-99 7) \....cccresccte 7 Z 
PHIGMO (EPO) 6 onion 66:50 osc pa wewaes 600 0 O 
Pidtinum (RERRER) . .... 2... . ce 30 5 O 
MMMM het esa eas tanetara< o6 Rissa gk eis Jai ese les 6 7% 
ML rei cet Siac cets eve esisa at sieg ee aesnel 1211 4 
go SEC Ge: | 0 Oh re a = 

NOMNEEIRED 5 6 2550605 tobeiereiaeaere’s 616 6 
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Divers Investigate 


the Levant Mine 


R. H. T. Garnett, 3.sc., A.R.S.M., D.LC. 


Abstvact.—Divers were employed in a successful 
examination of the sea-bed above the undersea 
workings of the Levant Mine, Cornwall. The point 
was located at which the sea had flooded into the 
abandoned mine. 


Introduction 


The Levant mine is situated on the north- 
western flank of the Land’s End Granite in 
the mining district of St. Just, Cornwall. One 
of the most famous mines in this region, it 
has been worked for tin, copper, and arsenic 
since the beginning of the 18th Century. The 
abandoned mine workings extend for a total 
distance of 7,000 ft. in both country rock and 
granite, the lodes having been followed for 
5,000 ft. out to sea and to a depth of approxi- 
mately 2,000 ft. below sea-level. 

The bottom levels of the Levant mine, from 
which the majority of the production was 
being won, became inaccessible in 1919 after 
the failure of the man engine and the conse- 
quent disaster. Mining of the upper levels 
continued until 1930 when the mine finally 
closed. The mine development prior to 1919 
was directed in depth and in a seawards 
direction. If production from this region had 
not been brought to a standstill by the 








A successful attempt 
to locate the point 
of ingress of sea- 


water is described 











disaster and the flooding of the lower levels 
there is a distinct possibility that continued 
development in depth and exploration along 
the granite contact would have proved 
further areas of mineralization. 

Some recent underground development in 
the adjoining Geevor mine has been in the 
direction of the abandoned workings of the 
Levant sett. For this reason it was essential 
to know the exact source of the water with 
which the Levant mine is flooded. The possi- 
bility existed that the water was the result 
of either rainfall or the entry of the sea into 
the workings. Even when the mine was in 
production it was considered by some 
engineers that part of the levels close to 
the sea-bed, known as the “‘ 40 Backs,’’ were 
dangerous and doubt had existed as to 
whether or not the sea had broken through 
to the workings at this point since the mine’s 
abandonment. 

The first mention of the “40 Backs” is 
made in 1818 by Hawkins (1)! who states 
that— 


‘“ The first level of the mine is 17 fathoms below 
the high-water mark and is extended 40 fathoms. 


1 References are given at the end of the article. 


Levant 


from the Sea. 
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As the shore declines very rapidly there can scarcely 
be more than 10 fathoms between the end of the 
level and the sea. In one part of it workmen, 
tempted by a bunch of copper, followed it to the 
height of 5 fathoms above the level but feared to 
proceed further. Not only the roaring of the sea in 
stormy weather but the ordinary breaking of the 
waves on the beach is distinctly heard by the 
miners. The water is salt but there is so little of 
it that, although the depth is 42 fathoms, the whole 
is drawn to the adit in a bucket by the labour of 
two men.” 


By June, 1869 (2) some concern was felt 
about the safety of this level and an inde- 
pendent referee was engaged to report upon 
the ground in question. The referee, Captain 
J. Vivian, reported as follows (3) : 

“In conformity to your request I have carefully 
examined the 40 level under the sea and the backs 
worked over the same. I consider the workings 
perfectly secure and, had I the supervision of the 
property as Manager of the Mine, or Lords Agent, 
I think it quite unnecessary to take any further 
precautions to render the mine safe from the sea. 
I should not, however, stope any more ground in 
the back of the 40 nor drive the level further.” 


Memoirs and first-hand verbal witnesses (4 
and 5) report that the “40 Backs’’ caused 
considerable concern to the management 
during the years immediately prior to the 
final closure of the mine and the various 
statements are summarized in correspondence 
between Major B. Llewellyn and Mr. J. H. 
Trounson (6). The latter writes : 


“It is at this place (the ‘‘ 40 Backs’’) that the 
greater part of the water making in the mine enters 
through the lode at a place where it was unwisely 
stoped too near to the ocean floor many years ago. 
The lode here is apparently of a somewhat friable 
and soft nature, and it has always been regarded as 
somewhat of a danger area. To make matters worse 
the worked out stopes or ‘ gunnies ’ at this point are 
unusually wide for Levant. A few years before, this 
area collapsed and an effort was then made to fill 
the gunnies by stoping adjacent country rock. This, 
however, failed by reason of the large volume of the 
old stopes that it was necessary to fill, and sub- 
sequently heavy timbers were put in to support the 
danger area. 

According to my information, however, this 
precautionary work was never satisfactorily com- 
pleted and it would seem to be a matter of con- 
siderable urgency that if ever the mine were 
re-opened this relatively small yet dangerous area 
in the back of the 40 fathom level stopes should be 
reinforced by cementation and, possibly, by means 
of a masonry arch or some other form of support 
more permanent than timber.”’ 


By examination of the underground plans 
of the Levant mine it was discovered that the 
“40 Backs ”’ area is directly connected with 
the entire remaining levels of the mine. 
Therefore if access was to be gained by un- 
watering to any part of the mine workings 


below sea-level it was necessary to determine 
whether or not the sea had gained entry to 
the mine through the sea-bed in the region 
of the “ 40 Backs ”’ or in any other part. 


Preliminary Investigation 


During the early part of 1960 the use of 
fluoresceine was suggested for the detection 
of any breach between the Levant workings 
and the sea. Already widely used in air-sea 
rescue and spelaeology, this chemical is said 
to be capable of being detected when as little 
as one part of fluoresceine is present in 
40,000,000 parts of water—a quality attribut- 
able to the brilliant green fluorescence of its 
alkaline solution. 

The adit above high-water mark which 
connected to the Levant skip shaft had 
previously been cleared during 1959. Obser- 
vations on the water level in the latter showed 
that there existed a variation in the water 
level which could be correlated with the rise 
and fall of the tides. A plan was devised 
whereby a quantity of fluoresceine was 
introduced into the workings through this 
adit during March, 1960, imparting to the 
water in the mine an intense green colora- 
tion. Two days later during an ebb tide 
there could be observed a patch of water 
well beyond the low-water mark possessing 
a distinct green appearance in contrast to the 
remainder of the sea. 

This was due to the fluoresceine which was 
again visible at the same spot on the following 
day. Taking advantage of the excellent sea 
conditions a boat put out from Sennen Cove 
and the fisherman, after sailing directly over 
the area, reported that he had seen “‘a funnel- 
shaped mass of green water bubbling up 
from the sea-bed at a depth of about 
5 fathoms below the boat.’’ In addition, the 
position of the green coloration was cal- 
culated from theodolite intersections and 
plotted in relation to the known Levant 
mine workings. The fixed position agreed 
to within 10 ft. with the most probable 
position of the ‘‘ 40 Backs.’’ This, together 
with the frsherman’s evidence, appeared to 
prove beyond reasonable doubt that the sea 
had gained entry to the workings of the mine 
in the region of the “‘ 40 Backs.”’ 

The use of the fluoresceine gave no indica- 
tion as to the exact nature and extent of the 
breach. In order to supply this necessary 
information the writer proposed the employ- 
ment of self-contained aqua-lung divers who 
would be capable of exploring the sea-bed 
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in detail and observing the flow of fluoresceine- 
charged water from the flooded mine at the 
point of the breach. 


Use of Divers 


A team of divers from the Imperial College, 
London, under the direction of the writer, 
were engaged in a programme of underwater 
geological exploration in the St. Agnes area (7) 
during July and it was agreed with the 
manager of Geevor mine that upon the arrival 
of suitable weather and sea conditions the 
Levant mine water would be charged with 
fluoresceine. The divers would then make 
an examination of the sea-bed upon the 
appearance of the coloration which was 
calculated to be approximately two days 
after the introduction of the chemical into 
the mine. 


~I 
on 


Diver 
over the 


Sea Lodes. 


Unfortunately a long period of inclement 
weather followed. The divers were available 
for only a limited time and it became neces- 
sary to start the investigation before the 
arrival of suitably calm weather. A further 
quantity of fluoresceine was introduced into 
the shaft on the morning of July 26. On 
July 28, when the first signs of its appearance 
in the sea were to be expected, diving was 
impossible owing to the heavy swell running 
against the base of the cliffs. On the morning 
of July 29, the last day on which the divers 
were available, the sea was again very rough, 
but the captain of the 28-ft. motor-powered 
boat, from which the dives were to be made 
was persuaded to put out from Sennen 
Cove. 

Owing to the high seas the fluoresceine 
was not visible from the shore and the boat 
had to be manoeuvred into position by the 
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Sketch Elevation, Levant. 
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captain, taking his instructions from two 
observers who, equipped with theodolites 
on the overlooking cliffs, signalled with the 
use of flags. The heavy swell allowed the boat 
to anchor only at a known position relative 
to the “‘ 40 Backs ”’ and not directly over the 
breach. Despite the adverse conditions two 
divers entered the water at 2.5 p.m. With 
the boat anchored securely in 45 ft. of water 
the descent was made down a shot-line from 
the boat. 

The divers were roped together by a life- 
line, the other end of which was tended by 
a person in the boat. With the extra precau- 
tion of a safety-line connected to the base 
of the shot-line, they proceeded to swim in 
a south-easterly direction, guided by under- 
water compasses. The sea-bed was composed 
of greenstone outcrops and the breach, with 
the green-coloured water issuing from it, was 
located immediately at a distance of about 
75 ft. from the boat and in visibility of 5 ft. 
Upon their return to the surface at 2.35 p.m. 
all information was recorded and a further 
solo dive was commenced at 2.40 p.m. in an 
attempt to gain a sample of the fluoresceine- 
charged water for laboratory as well as 
visual confirmation. This proved to be 
impossible since the heavy swell experienced 
underwater prevented the diver from em- 
ploying both his hands for the sampling 
operation and he surfaced at 2.55 p.m. The 
boat weighed anchor and returned to 
Sennen Cove. 

The diving equipment consisted of standard 
twin aqua-lungs with dry- and wet-suits, as 
described in a previous paper (8). 


Conclusions 


The fluoresceine was found to be issuing 
from an area of the sea-bed measuring 2 ft. by 
2 ft. in one corner of a large trench filled with 
coarse sand. With a length of 20 ft. anda 
width of 10 ft. the trench appeared to be a 
continuation of the Levant Zawn. This is 
a feature of the cliff erosion along a 
mineralized fracture and the Levant skip 
shaft is situated at one end of the Zawn. 
The trench was surrounded on three sides 
by rocks reaching a height of 5 ft. above the 
sand level, the fourth side being bounded by 
low rocks of a maximum height of 1 ft. The 
fluoresceine flowed strongly from the trench 
but was quickly dispersed by the swell, which 
also caused the flow to be intermittent. The 
rise and fall of the tides was later found to 
control the appearance of the fluoresceine 
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since the water flowed from the mine workings 
only when the tide was falling. 

From the dimensions of the trench on the 
sea-bed and the rate of flow of the water it 
would appear that the stope in the 
““40 Backs ’”’ has been broken into by the 
sea. This has been caused by the continual 
fritting away of the lode material, aided by 
its lubrication by percolating sea water, and 
by the constant pressure difference existing 
between the mine workings and the sea-bed 
prior to flooding. 

The investigation of the Levant mine 
provides yet another example of the useful- 
ness of the aqua-lung diver in the field of 
engineering and exploration. Work in the 
south-west of England during 1960 has 
shown that any programme of off-shore 
mineral exploration in this region must 
include a diving team in conjunction with 
the established prospecting techniques. 

Acknowledgments.—The two divers, J. D. 
Woods and G. Wheeler, were members of a 
team financed by the Imperial College Ex- 
ploration Board. Assistance in the work was 
provided by the management of the Geevor 
mine, and especially the Chief Surveyor, 
Mr. A. Bennetts. 
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Carnelloe Mine, Zennor 


It has been announced that a Local 
Inquiry into proposed mining development 
at the Carnelloe mine, near Zennor, is to be 
held in Penzance on May 10. Worked in the 
1870's as Carnellow Consols, a small tonnage 
of black tin was produced. The working was 
abandoned in 1876. 
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Notes on 


Beryllium 


M. Schofield, m.a., B.sc., F.R.LC. 


While the metal beryllium, a sister element 
to magnesium in the chemist’s classification, 
was noted chiefly for alloying with copper to 
impart high-strength and _ high-conducting 
properties the moderate sources of beryl ore 
did not call for any particular search for 
larger supplies. 

Beryllium-copper first came into produc- 
tion in the United States in 1932, when the 
master alloy was produced in quantity by 
the Beryllium Corporation. The pure metal, 
almost a laboratory curiosity, began to 
emerge as an invaluable addition to the list 
of “rare’’ metals, a début not simply 
because of its low density or s.g. of 1-84. 
In the windows of X-ray tubes beryllium was 
found to transmit 17 times the total rays that 
aluminium transmits, a property due to its 
low atomic weight. This use of beryllium 
discs enabled the use of longer wavelengths 
in X-ray work and also the study of light 
metals by X-ray technique. 

A far more significant property, however, 
served to turn beryllium into a strategic 
metal, with India, Madagascar, and the 
Union of South Africa and South-West 
Africa putting a restriction on the exports of 
beryl ore. This phase was due to beryllium 
proving an invaluable metal in the field of 
nuclear energy, for it has a low neutron 
absorption cross-section together with the 
power of moderating the velocity of neutrons. 
This property of “slowing down”’ high- 
velocity neutrons and the superiority of 
beryllium as a reflector of neutrons brought 
an intensive research on beryllium metal and 
sources. The Beryllium Corporation an- 
nounced, for example, a $23,000,000 contract 
awarded by the Atomic Energy Commission 
for a new beryllium plant in 1956, with 
500,000 Ib. of “ reactor grade ’’ metal to be 
delivered over a period of five years. Imperial 
Chemical Industries Metals Division next 


established the first beryllium plant in 


Europe for producing wrought beryllium 
metal, while the Tube Investments organiza- 
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tion set going much research on the produc- 
tion of beryllium tubes of various diameters. 
Well after the total beryllium sales in the 
United States had been put at $11,500,000 
other possibilities for the metal in industry 
were being worked on despite the limited 
supplies of beryl ore. Thus with its high tensile 
strength as well as low weight some U:S. 
research aircraft are stated to be using a light 
skin of beryllium as a reminder that beryllium 
first became noted because of its lightness. 
Yet a further move in beryllium technology 
came when the General Electric Company 
announced the building of a new research 
laboratory at Erith which is to be entirely 
devoted to work on the metal. 

From Brazil, Rhodesia, the Union of South 
Africa, India, and Mozambique came moder- 
ate supplies of beryllium ore, while in the 
Americas main supplies came from Colorado, 
Canada, Maine, and Dakota, although most of 
the beryl used is imported. For a period of 
10 years an average production of 6,000 tons 
was an indication of the limited resources, 
with 8,000 tons during a particularly fruitful 
year. 

Beryl is a silicate of beryllium and alumin- 
ium with from 103°, to 12% beryllium oxide 
content, a composition so close to emerald as 
to justify the American caption of “ the 
metal from low-grade emeralds.” Yet, despite 
the wide distribution of beryllium in the 
earth’s crust, only beryl is economically 
worked and even this mineral is obtained as 
by-product of mica, lithium, and feldspar 
mining. Beryl crystals big enough to be hand- 
cobbed thus constitute the source of this 
metal, with occasional lucky finds as when 
a Hong Kong corporal in 1956 went straight 
from his geology lesson given by the Educa- 
tional Corps and hit upon a rich vein of high- 
grade beryl. 

Beryllium was first detected as a new 
element when the Abbé Hauy confirmed that 
emerald and beryl were near relations ; when 
the German analyst Klaproth was provided 
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with an emerald for analysis by a Russian 
prince, and when Vauquelin finally proved a 
new “ earth’”’ present. The chemists Wohler 
and Bussy prepared a crude beryllium metal 
powder by reducing the chloride with potas- 
sium, while the French came into the picture 
again when Lebeau in 1899 prepared small 
beryllium crystals by electrolysis of a double 
fluoride. 

Turning now to the working up of beryl 
ore, a modified Copaux-Kawecki process used 
by the Beryllium Corporation dominates the 
field and has been described by Higbie and 
Farmer.! Copaux in 1919 outlined his tech- 
nique in which beryl ore was sintered with 
sodium fluosilicate at 750° C. to yield a double 
fluoride of sodium and beryllium together 
with some cryolite, silicon fluoride being 
vaporized during the process. Kawecki in an 
American patent of 1943 introduced an im- 
proved process by using sodium ferric fluoride 
or iron cryolite in the mass, this after other 
slight modifications such as the inclusion of 
some soda or the use of sodium fluoride for 
silicofluoride had been demonstrated as 
improvements. Other proposals proved 
uneconomic because of the relative inertness 
of beryl to acids and alkalies at normal 
temperatures (with the exception of hydro- 
fluoric acid of course). 

In working the beryllium concentrates of 
from 8°, to 12-5% BeO the Beryllium 
Corporation feeds the ore to a jaw-crusher, 
then to a Hardinge conical ball-mill with 
auxiliary spiral classifier, and on to wet 
grinding. The effluent from the ball-mill is 
filtered and mixed with a sintering chemical 
in a pug-mill mixer. The mass is briquetted 
in a machine to give 8-in. long briquettes 
which are passed to a sintering plant at 
750° C. for 2 hours. Sintered briquettes now 
pass to a crusher, then to a ball-mill, next 
to leaching tanks, slurries being filtered on 
an Oliver rotary filter to remove red mud. 
Beryllium is now in the liquors as sodium 
beryllium fluoride, the recovery from this 
solution being as the hydroxide brought down 
by caustic soda, the filtered hydroxide being 
calcined to the oxide. 

A modified Copaux process said to be 
practised at Milford Haven uses sodium car- 
bonate along with sodium silicofluoride, 
precipitation of Be(OH), with caustic soda, 
and the hydroxide, after briquetting with 
carbon, is chlorinated to yield beryllium 
chloride for electrolysis in a fused bath to 
yield flake beryllium metal. An Imperial 


1 Chem. Engg. Progress, No. 4, 1958, p. 51. 


Smelting Corporation technique specified the 
thermal reduction of beryllium fluoride with 
magnesium metal, the fluoride being formed 
by preparing ammonium fluoberyllate from 
the Be(OH),, then heating the ammonium 
compound to yield anhydrous beryllium 
fluoride. Beryllium metal beads are obtained 
by reduction, these being melted together in 
vacuum. This reduction of the fluoride by 
magnesium is more common than electrolytic 
methods. 

In the war years the Degussa concern 
(Deutsche Gold und Silber Scheideanstalt) 
in Germany produced beryllium metal by 
preparing the anhydrous chloride in the 
briquetting process referred to above, the 
chloride admixed with an equal weight of 
sodium chloride being heated to 400° C. in 
a nickel crucible, covered and lagged, which 
served as cathode while graphite was the 
anode. Since this temperature is below the 
m.pt. of the metal the product is in the form 
of bright flakes of at least 99°, beryllium 
content. After washing, drying, and pressing 
the flakes into compact masses and melting 
in a beryllium oxide crucible at 1,400° C. in 
hydrogen or argon, the massive form is 
obtained, while when vacuum distillation is 
used the purity is of the order of 99-9°,. 
In the fluoride reduction as an alternative 
technique either sodium or calcium could be 
used instead of magnesium, yet the latter is 
preferred, the process being attributed to 
Kjellgren. 

The Brush Beryllium Company worked this 
method using excess beryllium fluoride, mag- 
nesium metal with the solid fluoride being 
slowly charged into the graphite-lined furnace 
maintained at 900°C. The flake form of 
metal is thus obtained dispersed in the slag 
of magnesium and beryllium fluorides, the 
metal being rendered compact by melting 
the mass to give beryllium floating on the 
slag. On pouring the mass into a graphite 
crucible the beryllium forms ‘“ pebbles ”’ 
embedded in the slag, these pebbles being 
remelted in a vacuum furnace. In such 
operations exact precautions must be main- 
tained to avoid contact with highly toxic 
beryllium fluoride. Dusts and fumes of beryl- 
lium compounds have formed the subject of 
much research into toxic effects constituting 
a health hazard to workers, yet such hazards 
seem to concern beryllium fluoride or other 
dusts and fumes rather than beryllium in 
general as first believed. Some workers are 
subject to beryllium poisoning from many 
sources, however. 
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In the fabrication of the metal and pro- 
duction of commercial forms beryllium- 
copper may be reviewed first, since the 
production of this invaluable alloy does not 
involve the careful manipulation required 
with the pure metal. Thus beryllium oxide 
reduced with carbon in the presence of copper 
in the old Lebeau process is sufficient in some 
cases. There is also an alternative in which 
alloys are produced from the double fluoride 
with sodium by reducing with magnesium as 
in preparing the pure metal, the second metal 
required being included. This may give some 
magnesium inclusions in the resulting alloy 
which may not be detrimental. From the 
“master alloy’’ of copper with 3% to 4% 
beryllium the normal 2% alloy is prepared, 
often in a rocking-arc furnace from which 
the alloy is cast into slabs and rods in 
Durville-type moulds. The alloy when 
hardened by heat treatment has a diamond- 
pyramid factor of up to 420. It is six times 
as strong as copper, resists fatigue and 
corrosion, has no sparking properties in 
dangerous atmospheres, and increases the life 
of instruments a hundredfold. Particularly 
in springs and components of aircraft instru- 
ments, motors, and electrical parts where 
high conductivity is required, beryllium- 
copper is unsurpassed. 

The pure metal fabricated by hot extrusion 
or rolling and cast in a vacuum or inert 
atmosphere like helium or argon is in con- 
siderable demand in many fields. It has a 
melting point of 1,280°C. and although 
brittle at normal temperatures can be worked 
in the region of 320° to 1,000° C., often when 
protected by “ cans ’’ or steel sheaths during 
forming. The white metal powder or flake 
from reduction processes is compressed and 
extruded, the powder metallurgy of beryllium 
having been fully developed by the Brush 
Beryllium Company. From rods discs are 
cut for windows of X-ray tubes, rolling of 
the metal being done in nickel or stainless- 
steel envelopes as in other cases. Beryllium 
foil, beads, vacuum-cast billets, and sintered 
rods are all available for the market. The 
metal as an exceptional reflector of neutrons 
and low absorption finds much demand for sur- 
rounding reactor cores, while even beryllium 
oxide is used as reflector in atomic power 
production. Beryllium targets in cyclotrons, 
electrodes for neon signs, and _ beryllium 
coatings in steel for resisting hydrogen ; 
these are a few applications which have 
made beryllium very much a “ strategic ”’ 
metal. The metal has a high corrosion 


resistance in reactors cooled by carbon 
dioxide thus enabling higher temperature 
operation as used in Britain, 600° C. being 
an example of such temperatures. The pro- 
jected use for aircraft “‘ skins ’’ comes from 
its high elastic modulus and strength-to- 
weight ratio which is superior to titanium, 
together with its lightness and corrosion 
resistance to air and water. A high melting 
point also is invaluable in meeting the 
“‘ thermal barrier ’’ experienced in aircraft at 
high speeds. 

Beryllium oxide with a melting point of 
2,550° C. is yet a further outlet for beryllium, 
this oxide being a first-rate insulator com- 
bined with high dielectric strength and 
resistance to thermal shock. It thus finds 
applications in aircraft sparking plugs and 
other electrical porcelains, in radar insulators, 
in linings for special electric furnaces, in 
crucibles for high-temperature melting, and 
as a glaze for coating other ceramics. Like 
magnesia beryllia is completely resistant to 
alkalies at any temperature. One further 
example of new uses for this element is in 
metal-ceramics or “‘ cermets’”’ for high-tem- 
perature engine components, the combina- 
tions beryllium-beryllium carbide and metal- 
beryllium oxide being of much promise. 


Segregation for a Lime-Laden 
Ore 


New equipment has recently been built in 
the United States profitably to reduce lime- 
laden copper ore that has so far economically 
defied more conventional reducing methods. 
The Standard Steel Corporation of Los 
Angeles has designed and built the plant, 
which is to employ salt-coke segregation. 
Similar equipment has already been used in 
Africa and South America but this is thought 
to be the first time indirect-fired equipment 
has been used in a segregation process. 

An important part of the equipment is a 
huge stainless-steel vessel 48 ft. long and 
54 in. in diameter. This is an indirectly-fired 
rotary calciner, operating in a gas-fired 
furnace at temperatures up to 1,500° F. The 
calciner is fabricated from Allegheny Ludlum 
Type 316 stainless-steel plate. Stainless steel 
is thought necessary to retain strength and 
resist oxidation at high temperatures. 

Standard Steel designed and fabricated the 
rotary calciner and refractory-lined carbon 
steel furnace for a copper producer in the 
south-western part of the United States. In 
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Stainless-Steel Vessel, 
a Rotary Calciner, 
Pioneering a Copper 
Ore-Reducing 
Process in the 
United States. 


much of the copper ore found in the south- 
west and particularly in Arizona it is not 
economical to recover the copper from ores 
of this type by the conventional acid-leach 
reducing method. The lime and other mineral 
constituents use up too much expensive 
sulphuric acid intended to extract the copper 
from the ore and until recently many such 
occurrences had been ignored by commercial 
producers. 

The successful use of the segregation pro- 
cess could well spark a new interest in the 


International 
Strata Control 


Conference, 1960’ 


G—Influence of the Method of Working on 
the Behaviour of the Strata-Rockbursts : 
The first paper in this group entitled 

“Influence of Roof Control on Coal Winning 

and on the Behaviour of the Surrounding 

Rock ”’ was given by H. Labasse of Belgium. 


1 Concluded from the January issue, p. 30. 
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south-west’s copper ore-mining industry. The 
United States Bureau of Mines preliminary 
tests on this process for more than a year 
have been encouraging and the Bureau is now 
following the present installation with keen 
interest. For the process crushed ore is fed 
along with coke and a halide salt into the 
calciner where it is heated and mixed, metallic 
copper being produced. From the calciner 
the mixture goes through a cooler, then into 
a ball-mill and classifier circuit, and then to 
flotation cells for concentrating. 





A summary of 
proceedings at the 


May gathering in Paris 











In it the author discussed the relative merits 
and demerits of caving and stowing methods. 
At the coal face the sagging of the strata is 
caused by the preliminary fissuration of the 
beds—.e., the fissuration which occurs in 
advance of the face. In the stowing method 
the stowing material controls both the im- 
mediate roof and the main roof, the main 
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roof comprising all the beds above the first 
bed separation. In a caved face the caved 
material controls only the main roof. It was 
stressed that the stowing material will have 
to be more compact and rapidly bearing in 
cases where (a) the seam is thick, (b) the 
roof is hard, or (c) the face advances rapidly. 

Observations made in the different coal- 
fields revealed the following :— 


(1) Stowing, when carried out well, gives 
better roof control than caving. It is prefer- 
able to cave hard rocks which cause rock- 
bursts. In this case the stowing does not 
appear to take up the load quickly enough. 

(2) Sufficiently rigid supports should be 
used when caving is used, although the use 
of a too rigid support may delay the fall of 
the roof. 

(3) It is easier to control poor roofs than 
hard roofs. 

(4) In hard seams the cleats in the coal 
open more easily and winning is easier on a 
stowed face than on a caved one. 

Rapid advance of the face was found to 
give improved conditions on faces with poor 
roofs but rockbursts may occur on faces with 
hard roofs. The formation of cleats in the 
strata around the face was explained. 

F. Spruth, of West Germany, presented the 
second paper entitled ‘“‘ Face Movements and 
Steel Supports with Pneumatic Stowing or 
Caving.’’ Observations made in a large number 
of long-wall faces using caving and pneumatic 
stowing in the Ruhr coal field of Germany 
showed the following :— 


(a) Greater face convergence was measured 
in caving than with pneumatic stowing. 

(5) Greater movements parallel to the line 
of stratification were measured in faces with 
caving than the faces using pneumatic 
stowing. This shows a lesser degree of 
breaking up of the roof and consequently 
better roof condition in pneumatically-stowed 
faces. These features became increasingly 
important with the increase in the seam 
thickness. 

(c) To attain the same standard of roof 
control the prop density in caving faces was 
found to be 10% higher than those in the 
pneumatically-stowed faces. 

(d) In spite of the fact that greater amount 
of shift time was expended on stowing and 
withdrawal work the face output figures were 
better on pneumatically-stowed faces than 
with caving. 

(e) To decrease the shift time expended 
and the timber consumption on pneu- 
2—4 


matically-stowed faces the author suggests 
the use of backward-pointing cantilever bars 
and the “ back poled ’’ supports. 

The third paper, “ Studies in Bed Move- 
ments and Investigations into Anomalies in 
the Alsace Potash Mines,”’ was delivered by 
G. Vigier and T. Panczuk of France. The 
authors mainly describe their investigations 
concerning rockbursts which they carried out 
in a potash mine. The process leading to the 
burst was found to be associated with the 
formation of sudden cracks in the roof and 
after a short period of silence there was 
release of gas and the rockburst. The authors 
describe their attempt to locate the burst by 
drawing curves called “ astroid,’”’ their ob- 
servations appearing to establish the influence 
of the following two elements : (a) The layout 
of the panel and the angles in the working, 
and (5) the causes of the discontinuity which 
disturb the uniform conditions which might 
have been established in movements of 
ground. It seems therefore that the main 
object is to seek methods of opening-up and 
methods of working which will make it 
possible to obtain regular conditions as soon 
as possible and which will subsequently 
prevent it from being disturbed. 

The authors then described the following 
three investigations which they made in 
order to clarify the phenomena associated 
with the movements in the mine :— 


(1) Research on anomalies of movement 
and measurement of convergence. 


(2) Photo-elastic studies on models. 
(3) Seismographic studies. 


Convergence measurements were made in a 
roadway in order to determine the effect of 
an advancing face on the roadway. Although 
anomalies in the convergence measurements 
were found where rockbursts occurred, the 
anomalies were also found at other points 
where there was no floor burst. The authors 
do not exclude the possibility that there may 
have been a relationship between the rate 
of movement and the burst. Measurements 
carried out in another panel worked by room- 
and-pillar workings showed the possibility 
of a connexion between anomalies of move- 
ments and the incidents with release of gas. 
The authors explain the small fluctuation by 
irregular movements in the advance of the 
face. The large fluctuations were due to 
either geological causes or geometric causes 
related to the layout of the panel. 

The “ photostress’’ technique, used to 
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study the stress state of the rock, consists of 
sticking a layer of photo-elastic material in 
the form of a 3-cm. diameter plate to the 
rock surface under examination. This plate 
follows the deformations of the rock, which 
can be measured even beyond the elastic 
limit by direct examination in polarized 
light. In the first of two tests it was found 
that the ratio of the vertical to the lateral 
pressure was 2-6, which gave a value of 0-38 
to the Poisson’s ratio—quite different to the 
value obtained from laboratory measure- 
ment. In the second test photo-elastic plates 
were stuck to the walls and roof of the road- 
way at four points 20 m. apart. This test 
showed :— 

(1) Small deformations were noticed at the 
points when the distance between the face 
and the points was greater than 15 m. The 
first fringe appeared for a distance between 
15 m. and 20 m. and afterwards the number 
of fringes increased rapidly. 

(2) The advance of the face was found to be 
associated with the inclination of the flux of 
forces towards the face in the 40 m. in advance 
of the face. The bi-refractivity of the plate 
was found to increase with the advance of the 
face. The caving relaxed the rock and the 
deformations tended to diminish, but the 
effect was not necessarily instantaneous. 

The recordings of the rock vibrations by 
seismograph showed that the shocks caused 
by shotfiring during heading was not com- 
parable in intensity with those caused by the 
collapse of pillars at the edge of the goaf. 
The recordings taken during the night showed 
movements of the floor strata and some of 
these took place in the hours following large- 
scale collapses. These movements were 
mainly in the downward direction. 

A fourth paper, by S. G. Avershin of 
Russia, was entitled ‘““Some New Methods 
and Results of Experimental Investigations 
into Manifestations of Rock Pressure Around 
the Face Area During the Extraction of Coal 
Seam.”” The author describes some of the 
work done to study the phenomena of rock- 
bursts in some of the Russian coal mines. 
Hydraulic jacks were used to measure the 
load-deformation characteristic of coal 77 situ, 
the seams dangerous to burst showing very 
little hysteresis in the load-deformation 
curves as compared to those where there was 
no occurrence of bursts. The author states 
that seams dangerous as regards rockbursts 
are characterized in the natural state by the 
presence of complexes of coal bands and 
various intercalations which render the seam 
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as a whole highly elastic. Having determined 
the deformation characteristics of coal seams 
in workings at moderate depths it is possible 
to forecast the possibilities of rockbursts at 
great depths. 

Measurements of the relative displace- 
ments of coal, the roof, and the floor in 
place showed that in most cases the intensity 
of the extrusion of the coal from the face 
and the depth of penetration of the deforma- 
tion zone into the coal pillar depended on 
the method and conditions of roof control 
in the immediate face area. The author states 
that by controlling the behaviour of a band 
of layers of the roof separated from the main 
roof as a result of total caving, it is possible 
to relieve the load on the face and displace 
the point of load concentration within the 
pillar. He recommended that under these 
conditions powerful hydraulic props with an 
immediate bearing and constant resistance 
characteristics should be used. In one case 
the use of rigid supports (metal chocks) 
improved the working conditions in the face 
and although lumps occurred they were of 
lesser intensity. 

Measurements of the ratio of compression 
of coal seams at various points of the take 
showed increased rates about a day before a 
large rockburst. 

The energy from one rockburst may be 
transmitted to an already overstressed section 
of the coal seam and may become the cause 
of a new burst, increasing the intensity of the 
latter. In such cases the exchange of energy 
at the contact face between the coal seam and 
the strata in the floor and the roof is of con- 
siderable importance and depends mainly on 
the relative acoustic impedances of the strata. 
In situ investigations showed that the most 
effective measure against the formation of 
a high concentrated stress is to avoid leaving 
pillars in the goaf. Also, instead of pillars, 
strip packs or timber chocks should be used 
near the roadways. Working above or below 
a caved working is also effective. The 
application of narrow-web extraction (not 
wider than 1 m.) and powerful hydraulic 
props with a constant yield load can be an 
efficient method of minimizing microbursts 
in the winning face. 

A model study gave information on the 
mechanism of deformations, the disruption 
and displacement of rocks surrounding 


winning workings, the values of the pressures 
on the immediate roof exerted by the superin- 
cumbent layers, the character of the dis- 
tribution of loadings in abutment pressure 
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zones caused by winning workings, the 
maximum dimensions of roof, exposure, etc. 

The fifth paper in this group entitled ‘“‘ New 
Data on Rockbursts in Potash Mines ’”’ was 
presented by G. Spackeler, W. Gimm, 
Kk. H. Hofer, and G. Duchrow of Western 
Germany. From investigations im situ the 
authors show the presence of three types of 
pillar damage in the potash mines. The first, 
called the flaking zone, is associated with 
flaking at the walls of the pillar, without 
these being visibly thrust into the mining 
cavities. The second type of damage, called 
the crushing zone, is associated with the 
displacement of the walls of the pillars by 
1 m. to 2 m. (6 m. at the maximum) into the 
workings. In this case the pillars are crushed 
internally. In the third type the pillars 
literally burst open and in some cases nothing 
but heaps of debris are left. 

The authors have classified the salt rocks 
in order of increasing resistance to effects of 
rockbursts in the following six categories : 
(a) Pure (white) carnallite ; (b) fragmented 
carnallite ; (c) hard salt rich in kieserite ; 
(d@) hard salt containing little kieserite ; 
(e) sylvinite, and (/) rock salt. It seems that 
pillars of carnallite are more susceptible to 
rockbursts than say rock-salt pillars. 

Investigation of the influence of the effects 
of pillars and pillar edges on the extent of 
destruction in the adjacent seam showed that 
areas of extensive destruction, and particu- 
larly burst areas, are found specially where 
there are pillar edges in the adjacent deposit 
which either form residual pillars or form a 
boundary between the working and the virgin 
ground. The nature and thickness of the roof 
also seems to affect the rockburst to a great 
extent. The authors suggest a relationship 
between the shotfiring and the occurrence of 
bursts. 

The last paper in this group, by E. Tincelin 
and P. Sinou, was called ‘‘ Collapse of Areas 
Worked by the Small Pillar Method : 
Practical Conclusions and an Attempt to 
Formulate Laws for the Phenomena Ob- 
served.”” In it the authors describe the 
circumstances connected with collapses of 
areas worked by the small pillar method in 
the iron-ore mines of Lorraine. Two types 
of falls were noted; the first is the slow, 
progressive fall, which led, after a more or 
less short delay, to surface damage. The 
second one is a sudden sharp fall which 
caused immediate surface damage and fatal 
accidents. These falls created strong blasts 
which came from the air contained in the 


area worked by the small pillar method and 
expelled by the roof fall. Over the whole 
periphery of the affected zone, immediately 
above the firm borders, crevices, sometimes 
a metre wide, immediately appeared on the 
surface. 

To explain the observed phenomena the 
authors set up a mechanical model to which 
the laws of elasticity were applied. This 
model clearly indicated the part played by 
the different parameters which could be 
influenced by the method of mining. The 
mechanical model was assumed to be a large 
block with thickness H and formed by a 
series of approximately horizonta] superim- 
posed beds. In the equilibrium state (before 
any roof falls) the exterior forces comprising 
the bending moment and the cutting forces 
are balanced by the internal stresses which 
are mainly the traction stresses, horizontal 
compressive stresses, and the transverse and 
longitudinal shear stresses. In the light of 
these studies the authors state that the influ- 
ence of the bending moments and the cutting 
forces is negligible when the proportion of the 
iron-ore worked is small. On the other hand 
the reverse occurs when the proportion of the 
ore worked is high—+.e., when the pillar size 
is small. If the small pillars “ give way”’ 
slightly, the bending moments and the cutting 
forces in the overburden compensate for the 
sagging and come to the aid of the pillars. 
As the worked zone is widened progressively 
a stage is reached when the bending moments 
and the cutting forces produce very high 
traction and shear stresses in the overburden. 
The sagging of the pillars can no longer be 
compensated and a fall occurs. 

To explain why in certain cases the fall is 
slow and progressive and in others sharp and 
sudden the authors have developed three 
hypotheses. In the first they assume that 
there is infinite resistance between the beds 
of the overburden. Accordingly the tension 
occurs in the roof at the centre of the working 
and also above the rib sides on the surface. 
On the other hand compression occurs just 
above the rib sides at the working level and 
also in the centre of the working zone at the 
surface level. 

In the second hypothesis it is assumed 
that there is no friction between the beds 
but neither of the theories appears applicable 
to the iron-ore mines. According to the third 
hypothesis if » tan a is very much greater 
than ¢ a progressive fall will occur. Here 
n = unit compressive stress at right angles 
to the plane of stratification, ¢ the shearing 
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stress, and a the angle of external friction 
between beds. A progressive fall will also 
occur if # tan a is very much smaller than ¢, 
but in the intermediate case, when tan a is 
neither too high nor too low a sudden and 
violent collapse will occur. 

In certain cases water may reduce the 
value of a and thus make ¢ = » tan a and 
this will assist the violent falls. Actually all 
cases of falls have occurred after a long period 
of rain. It is suggested that to avoid rock- 
bursts wide enough pillars should be left to 
tolerate, without damage, the increase in load 
imposed by the transition to the critical 
width, which was found to be equal to 
0-9 H, where H is the thickness of the 
overburden. 

Another way is to limit the extent of the 
areas worked by small pillars. The authors 
showed that the firm borders will be most 
strongly compressed when the width of the 
worked zone is equal to 0-5 H. It is recom- 
mended that in areas susceptible to high 
rockbursts the width of the working zone 
should be less than 0-5 H. 


National Reports 


The national reports make it possible not 
only to compare experience in different 
countries but also to compare the position 
in each case over the interval from 1951 to 
1958. The national reports were presented 
by 13 countries and with few exceptions 
contained the following information: (1) 
Statistics on methods, supports, and treat- 
ment of the roof, (2) notes on tendencies, 
and (3) information on research carried out 
underground and in laboratories. Informa- 
tion on tendencies and research in different 
countries is described briefly in the following. 


(1) Great Britain (WW. J. Adcock) 

On the long-wall faces, which contribute 
92-6% of the annual output of deep-mined 
coal in Great Britain, the application of 
hydraulic yielding props is increasing, while 
the use of wood and rigid steel is decreasing. 
By mid-1959 there were some 950 power- 
loaded long-wall units in Great Britain, of 
which 600 were of the prop-free front type. 
The use of linked bar is increasing and those 
of wood and rigid steel decreasing. To keep 
pace with rapidly-advancing faces and also 
to make a better deployment of the face man- 
power the National Coal Board, in conjunc- 
tion with various support manufacturers, has 
developed power-operated support systems 
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and the trend is towards the increasing use 
of this type of support. At present con- 
sideration is being given to the use of auto- 
matic valves operated either by the passage 
of the power loader along the face or by 
remote control in the gate road leading to 
the face. 

The proportion of strip-packing has 
dropped from 75:7% in 1957 to 68-6% 
in 1958 and caving has shown an increase 
from 19% to 27-:2% in 1954 and 1958 
respectively. Due to the high cost solid 
stowing is on the decine. 

Out of 14,000 miles of roadways 64° are 
supported by rigid steel arches, 18% by 
straight steel girders or bars, 14° by timber, 
and 3% are unsupported. To reduce mainten- 
ance in gate roads increasing use is now being 
made of yielding supports of the Moll type 
and arches of continental design. Besides 
the complete use of strata-bolting its applica- 
tion as a supplementary support where arches 
are used is likely to increase. 

Laboratory investigations concerning the 
determination of the physical properties of 
the rocks are carried out at the Mining 
Research Establishment of the National Coal 
Board and this work is supplemented by the 
researches of the postgraduate students at 
different universities financed by the Extra- 
Mural Department of the Board. New 
instruments and measuring techniques are 
also developed at the Mining Research 
Establishment for use by the specialist 
strata control engineers in each mining 
division. These specialists are responsible 
for conducting underground investigations 
and advise colliery and senior management 
on support problems. 

Certain surface and underground trials are 
carried out on a new item of support equip- 
ment. The surface tests to standard agreed 
procedures are carried out at the Central 
Engineering Establishment of the National 
Coal Board. 


(2) France (R. Coeuzllet) 


Coal production in France comes mainly 
from three fields—viz., Nord and Pas-de- 
Calais coalfield, Lorraine coalfield, and Centre 
Midi. The first accounts for about half of 
the total production, the Nord consisting 
mainly of flat and semi-steep seams—about 
61% are under 20°. In Lorraine nearly 75% 
of the seams have a dip of over 20°, while the 
Centre Midi field, where the working of thick 
seams in successive slices and large bodies of 





in 
th 
to 
TO 


wi 
10 
SEC 
an 


19. 
fri 
the 
ha: 
pre 
of 
pre 
fou 
be: 
ant 
Ch 
fric 








1s 


ne 


of 





FEBRUARY, 1961 85 


coal is practically the prerogative, has over 
57% of the seams with a dip of under 20°. 

The importance of research into the ampli- 
tude of the stresses to which supports are 
subjected has been realized recently. The 
initial aim of the measurement of the pressure 
at the coal face was to compare the real 
operating conditions of metal props with their 
characteristics as measured in the laboratory. 
These measurements showed the advantage 
of high setting load and the reguiar yield. 

Measurements of strata movement have 
been given more attention than those of 
strata pressure. The rate of convergence 
has been found to be dependent on the 
working thickness of the seam, the method 
of treating the roof over the goaf, and the 
rate of advance of the face. It was inde- 
pendent of the face itself and the resistance 
of the supports. It is stated that the use of 
hydraulic props which have high initial cost 
and high maintenace cost is profitable as 
soon as the rate of advance of the face 
exceeds 1-5 m. to 2 m. per day. Stowing 
(30°, of total) has become widespread and, 
where inclination is slight, caving is currently 
practised in 3-m. seams. 

A well-designed roadway support, even of 
timber, absorbs without serious damage 
convergence of about 10° of its dimensions. 
In certain strata it was not possible to adopt 
the retreating system because of the high 
cost of maintaining the roadways. 

A considerable amount of research work is 
in progress to measure the movements in 
the gate roads and attention is being given 
to the scientific study of the occurrence of 
rockbursts and bumps. 

(3) Belgium (P. Stassen) 

The first part of the Belgian report deals 
with the Campine coalfield, which produces 
10,000,000 tons of coal per annum and the 
second with Southern coalfield, with an 
annual output of 20,000,000 tons per annum. 

In the Campine field there has been since 
1950 a continuous increase in the use of 
friction props and articulated bars, while 
the use of rigid props and other metal bars 
has been decreasing. The use of hydraulic 
props, which forms a very small proportion 
of the total, is also increasing. Lamellar 
props with multi-friction surfaces have been 
found to have a much more regular load- 
bearing capacity to retain their characteristics 
and to yield more regularly than others. 
Chocks of the yielding type with multi- 
friction surfaces and high load-bearing 


capacity are used with a large base-plate 
and articulated head-plate. Although the 
use of hydraulic props is increasing slowly 
their main disadvantage is that of high 
initial cost and considerable repair and 
maintenance cost. Tests of British- and 
German-designed walking supports was to be 
started in 1960. 

Over 50° of the total production in the 
Campine field is from plough faces and these 
use in-line and triangular systems of support. 
In 1958 the support in the district roads 
consisted of yielding arches and articulated 
arches on timber chocks, covering 54-3°% and 
15-4°%, of the total production, respectively. 
The application of the latter type of support 
is increasing. It is stated that the support 
must allow the ground to subside as a whole, 
simultaneously with the adjacent strata, 
while retaining its original density. It was 
recommended never to submit a district road 
to the disturbance of a moving face. 

In the Southern coalfield 57-5% of the 
total production is obtained from faces using 
timber supports. As in the Campine field 
the use of friction props and articulated bars 
is increasing. Caving accounts for 60-5°% of 
the production, while solid stowing forms a 
very small percentage of the total. In thin 
seams (30 cm. to 50 cm.) roof control is by 
timber piles in the goaf. 

Convergence measurements are taken in 
faces and roadways to compare different 
types of support in the same working. 
Measurements of bed separation are to be 
undertaken to study the progress of dis- 
turbances in the ground when a working 
passes. Measurements of the loads taken by 
the props are carried out to verify the load- 
bearing capacity of the props. Measurements 
of loads on supports in roadways have the 
object of giving indications of the loads to 
which the arches are subjected and of the 
loads which deform them. 

Laboratory tests consist mainly of deter- 
mining the compressive strength of rocks (in 
dry and wet states) which are obtained from 
the roof and floors of the strata where con- 
vergence measurements are being taken. 


(4) Holland (J. Kraak) 


It is expected that by 1975 about 75°, of 
coal winning in Holland will be mechanized 
and most of the supports will be hydraulic 
and/or self-advancing supports. At present 
tests are being carried out to reduce the side- 
pressure where the props are bent and buckled 
(vielding props set under a straight bar). In 
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the case of working on one side only this is 
done by about 1 m. of coal and placing a 
timber set. 

Tests with three-element yielding arches 
have had only limited success; much 
deformation of the arches occurred, particu- 
larly in soft floors and this was caused by 
unequal stress. To keep the breaking-off line 
outside the roadway, tests are now being 
carried out with hydraulic intermediate 
props, combined with timber sets and wooden 
bars and props along the roadway. The aim 
is to use immediate-bearing roadway-props 
(hydraulic props) while reducing the side- 
pressure. 

Underground measurements on face are 
taken to determine: (a) The convergence 
between roof and floor ; (b) the resistance of 
the props; (c) the relative displacement 
between roof and floor, and (d) the yielding 
of the props. 


(5) West Germany (Offo Kuhn) 

The national report from West Germany 
was divided into two parts, the first dealing 
with West Germany without the Saar and 
the second with the Saar. 

W. Germany.—It is quite possible that 
mechanical stowing in conjunction with 
frames support will become more widely 
used at the expense of pneumatic stowing. 
In 1958 over 71% of the consumable output 
from workings in level seams (0° to 18° dip) 
came from faces with types of supports which 
make it possible to advance a conveyor as 
a unit. The early-bearing and immediate- 
bearing types of friction props have steadily 
become more widely used, but the use of 
hydraulic props and hydraulic support frames 
is expected to increase in the next five to 
ten years. 

In strongly inclined (36° to 54° dip) and 
steep seams (54° to 90° dip) it does not seem 
likely that the stowing technique (99-6°% 
solid stowing in 1956) will change significantly. 
Timber supports cover 94-9°% of the produc- 
tion. The main reason is the difficulty of 
handling metal props on high inclinations. 

In most cases gate roads are driven in step 
with the advancing face, articulated arches 
accounting for 32-24°,, while porch sets and 
yielding arches using trough sections account 
for 30-19%, and 26-73°,, respectively, in 1958. 
The application of rigid supports is de- 
creasing while roof-bolting in conjunction 
with arches is expected to increase. 

Underground measurements consist of 
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measuring the convergence between roof and 
floor and also loads on props. Between 1952 
and 1956 the Neumuhl Research Association 
used electrical vibrating cord devices to 
measure compressive stresses in the seam 
ahead of the coal-face and in the roof above 
the coal seam. At present preparations are 
being made to carry out measurements in 
gate roads, with a view to determining the 
influence of support resistance on the move- 
ment of the rock under various conditions 
of surrounding rock and seam deposition. 

Laboratory experiments are planned to 
investigate the strength and other mechanical 
properties of the rock surrounding road- 
ways in the Steinkohlenbergbauverein Re- 
search Institute at Essen. These will include 
model experiments, using photo-elasticity and 
actual small-scale models. 

Saar.—In 1958 the total production in the 
Saar was just over 16,000,000 tons and over 
92°, of this output was got from long-wall 
workings, pneumatic stowing being used 
where there is need for total support. Caving 
accounts for 62°, of the output. Room and 
pillar working with caving is used only in 
experimental working or in coal pillars whose 
slope and size prohibit economic working as 
a face. 

In roadways T.H. supports are predominant 
and tests are proceeding with regard to the 
use of articulated yielding supports. Under- 
ground tests have been concerned with : 
(a) Firmness test on roof and floor ; (+) rock 
pressure and convergence measurements ; 
(c) roof bolts subjected to continual tensile 
tests ; (d) individual support elements tested 
on a special test stand before insertion under- 
ground and random specimens subjected to 
frequent testing after long operational periods. 


(6) Austria 

In Austria, because of more or less plastic 
surrounding strata, most workings in flat 
measures (0° to 20° dip) are worked with 
caving, chocks of steel or hardwood having 
been found best for these faces. Develop- 
ment in self-advancing supports is expected 
to take place over the next 5 to 10 years. 
Workings in semi-steep measures (20° to 45 
dip) are also mostly caved. 

In gate roads the metal support system 
consists almost entirely of four-part steel 
rings, which also serve to protect the floor 
from arching up, individual elements being 
so interconnected as to permit yielding. Roof 
bolts have been used in only two cases. 
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In future rock-pressure measurements are 
to be carried out with a view to establishing 
the most appropriate material and most 
favourable strength of the support system. 
Model tests will also be carried out. 


(7) Hungary 

Hydraulic stowing is favoured in Hungary 
because some seams are liable to spontaneous 
combustion and are taken in several slices. 
In many cases the floor (in some cases roof 
also) consists of fissured limestone or dolo- 
mites which carry a considerable amount of 
water and are also subjected to considerable 
pressure. In these conditions stowing is used. 

Roadways with a large cross-section in- 
tended for a longer period of service are 
given a circular concrete lining, the resistance 
of such units being 450 kg./sq. cm. There is 
a tendency for metal arches to be used in 
deeper workings. 

On long-wall coal faces friction types of 
prop with yield loads of 30 tons to 35 tons are 
used, steel supports being employed on about 
18% of the faces. Tests have been made in 
the use of shield supports and hydraulic self- 
advancing supports. 

Investigations are concerned with deter- 
mining the uniaxial resistance to compression 
and to traction, with the angle of friction, 
the volumetric weight, the porosity and the 
moisture content of the coal seams together 
with the immediate roof and floor. The results 
of im situ measurements are taken into 
account when plans are drawn up, so that the 
roadways can be sited in seams with suitable 
resistance values. 

Measurement of strata movement is being 
carried out mainly to discover a method of 
recovering the considerable volume of coal 
abandoned in the pillars. Based on the data 
collected during measurements an approxi- 
mate mathematical method has been worked 
out to enable the values of surface movements 
to be predetermined. The model study in 
the laboratory makes it possible to study 
movement on the surface as well as the 
deformation of the seams and roadways 
under which the winning operations progress, 
or which are being approached by the face. 
Photogrammetric methods are used for 
measuring strata movement on the model. 


(8) Bulgaria (S. Weltscheff ) 
In the Bulgarian national report no detailed 


statistical data were presented. About 90% 
of the coal reserve is lignite. In 1958 the 


total production was 12,730,000 tons, of 
which 67% was brown coal, 30% lignite, 
2°% hard coal, and 1% anthracite. 

Underground workings in Bulgaria are 
subject to intense pressure but face supports 
are exclusively of timber although they are 
being replaced by steel. In the brown coal 
and lignite pits a retreating method with 
caving is used. To deal with the fissuration 
and deformation of the strata due to intense 
pressure a series of investigations has been 
made by the Research Institute of the Coal 
Industry with the main object of employing 
steel props and roof bars in such faces. 
Investigations carried out in roadways have 
shown that there is a considerable saving of 
timber by using steel and concrete frames 
and this has resulted in the reduction of the 
driving and maintenance cost. The main 
disadvantage of using such frames is that 
they are heavy and difficult to install. Main 
roadways are mainly supported by concrete 
blocks and solid concrete. 

Several investigations concerning the 
measurement of strata pressure and the 
study of the physico-mechanical properties 
of the strata are planned and will be carried 
out by the Department of Mining Technique 
of the Bulgarian Academy of Sciences, the 
Scientific Research Institute of the Coal 
Industry, and several mining enterprises. 


(9) East Germany (kK. Neubert) 


The national report from East Germany 
did not include any statistical data and the 
main emphasis was on the type of research 
work being carried out. The problems in- 
vestigated are based on operational needs, 
although fundamental research is also done 
to increase knowledge of the nature of rock 
pressure. To gain a picture of the strata—+.e., 
of the mechanical processes involved in still 
undisturbed strata, as well as in strata dis- 
turbed by coal extraction—measurements 
have been taken to determine the effect of 
the time factor in cross-cuts which are 
influenced by underlying workings. It is 
suggested that safety pillars may be tapered 
down, starting at a certain depth, provided 
the extensions and compressions occurring in 
the shaft structure keep within 0-8 mm. 
per m. and 1-5 mm. per m. 

Research carried out in potash mines has 
showed that as a general rule the pillars take 
the full load of the roof, and that in time, as 
fissuration of the pillars occurs, an arch forms 
over individual workings which eventually 
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spreads over the whole of the working area, 
eventually to disappear. When the roof 
strata are inflexible pillars may be in- 
sufficiently loaded and take the full load 
only on deflection of the roof ; in such cases 
hazardous loading conditions may arise. 

Geophysical research is being carried out, 
chiefly in connexion with potash mining. 
The Acoustic imposed-impulse method has 
been used in potash and copper-shale mining 
to determine stress distribution and it is 
intended to standardize this method in solid 
rock salt, so that the sound velocities 
measured may be related to elastic stress 
values. By measuring the velocities of 
longitudinal and transverse waves it has now 
become possible to calculate the dynamic 
physical constants. The self-impulse method 
(registration of the natural geo-acoustic noise 
level) consists of the installation of piezo- 
electric geophones at up to 20 m. depth inside 
the rock interior so as to register on the 
surface the micro-noises caused by micro- 
breaks. Micro-seismic and Macro-seismic 
observations are carried out so as to obtain 
information regarding the position and depth 
of the centre of disturbance as well as the 
evolution of wave propagation and energy 
freed. 

A new construction of clinometer of the 
hose balance type is used to ascertain the 
settlement trends displayed by a number of 
points marked underground, the behaviour 
of two components being observed each time. 

In coal mining there appeared to be no 
evidence of a decrease in prop loading as a 
result of an increased extraction rate. A new 
measuring prop working has been developed 
which enables readings of both support and 
goaf loading to be taken. 

Laboratory tests consist of determining 
compression, tension, and shear strengths 
under strictly laid down standards. The 
above investigation is substantiated with 
theoretical analysis and research. It is 
intended to study the mechanical properties 
of strata by means of a tri-axial instrument 
still to be produced. 


(10) Poland 


The national report from Poland dealt only, 


with statistical data. 


(11) U.S.S.R. (A. D. Panov) 
Over 80% of the total coal production in 
the U.S.S.R. is obtained by underground 
methods, nearly 70% of the seams being 
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gently inclined (0° to 25° dip). The face 
advance at a number of pits reaches 90 m. 
a month, about 77% of mined coal being 
obtained by caving. Friction props and 
hydraulic props of 10-ton to 35-ton bearing 
capacity are used according to the seam 
thickness and the strength of the surrounding 
rock. Remote-controlled relief is provided in 
the latest prop design. Late-bearing breaker 
props of the OKU-type, with remote-con- 
trolled relief mechanism and a load-bearing 
capacity of 90 tons to 200 tons, as well as 
hydraulic breaker props with a load-bearing 
capacity of 80 tons to 120 tons are used as 
breaker supports in seams of thickness 
0-5 m. to 2-4 m. Research on fibre-glass pit 
props is being conducted by the Mining Insti- 
tute of the Academy of Sciences of U.S.S.R. 
More than 30 designs of mechanized sup- 
ports for various geological conditions were 
developed and tested in the period 1945-1959. 

The cost of supporting 1 km. of develop- 
ment workings with metal and reinforced- 
concrete supports is on the average two to 
three times less, and in some cases five to six 
times less, than with timber props under the 
same conditions. Yielding reinforced-concrete 
frames are used in zones of irregular rock 
pressure near winning workings while experi- 
ments with roof bolts are proceeding. 

The rock-pressure research has been con- 
cerned with: (a) Analytical investigation ; 
(>) laboratory investigations on (i) photo- 
elasticity, centrifugal modelling, and models 
made of equivalent materials, (ii) physico- 
mechanical properties of rocks, (iii) new 
materials for pit props, and (iv) hydraulic 
props and reinforced concrete supports ; 
(c) underground investigation of rock pressure 
and the improvement of roadway supports, 
and (d) planning and design work on new 
types of supports and apparatus for measuring 
rock pressure. 


(12) Japan 

Underground investigations have been 
made in Japan in relation to the following : 

(a) Measurement of strata movement in 
faces and in roadways. 

(b) Measurements of pressure and of the 
resistance of the supports at the face and in 
roadways. Measurements are made in the 


bore-hole and also resistance strain gauges 
are placed at the surface of the coal or the 
rock. In another method a hole is drilled 
in the surface of rock and it is filled with 
photo-elastic material from which optical 
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changes caused by alteration in the stress of 
the rock is observed. 

(c) Measurement of the resistance of the 
surrounding rock. In the faces simultaneous 
measurements of the convergence of the strata 
and the pressure exercised by the strata on 
the supports are measured. Resistance of 
the strata to penetration by the props is also 
measured. 

Theoretical study regarding the elastic and 
plastic nature of the strata is also followed. 

Photo-elastic model studies concerning the 
stresses at the circumference of roadways of 
varied forms have been conducted by the 
Resources Research Institute and at several 
universities. 

Small-scale two-dimensional models are 
also used and in some cases the deformation 
is measured by sticking a resistance strain 
gauge inside the model. Measurements of the 
physical properties have been carried out on 
rock samples in many institutes and uni- 
versities. It is hoped to develop three- 
dimensional rock-pressure studies in the near 
future. 


(13) U.S.A. (M. J. Ankeny) 

In the United States the predominant 
method of mining is room and pillar working 
and flat-beds account for 98° of the total 
production of 388,300,000 tons in 1958. It 
has been observed that most of the fatal 
and non-fatal roof-fall injuries occur within 


The Iron-Ore 
Industry of the 


Canadian North 


Hugh G. Jarman 


The activities of the Iron Ore Company 
of Canada have been described as ‘‘ mining 
on top of the world,” their iron-ore mining 
operations being hundreds of miles away 
from civilization. |The iron-ore deposits, 


possibly some of the largest yet to be 
exploited, were discovered primarily by aerial 
survey. Later, when the first geologists were 
landed there by helicopter, their supplies had 


short distances of the working faces and 
accordingly research has been directed by 
U.S. Bureau of Mines on the following lines : 


(1) Study of the roof-bolting systems and 
anchorage plans under various roof conditions. 

(2) Bonding or cementing mine roof to 
furnish support before extracting coal and to 
provide permanency to the roofs over mine 
roadways and entries that are used for 
haulage and/or ventilation. 

(3) Studying the causes of coal mine bumps 
or outbursts with a view to developing 
methods of mining by which the mine over- 
burden can be transferred or otherwise 
controlled to eliminate the occurrences. 

(4) Applying electronics to analyse roof 
structures, including unconfirmities. 

(5) Developing a mining shield to protect 
workmen and mining equipment in face 
areas. 

(6) Precasting concrete mine supports for 
use in heavy shifting ground. 

(7) Producing yieldable metal arches and 
rings for unstable ground, such as driving 
through caved area and ground that is 
subject to outbursts. 

(8) Adapting metallic roof supports—both 
friction and hydraulic type—to supplant 
wooden props and cribs in pillar mining. 

The text of the papers and discussions is 
to be published by the Société de 1’ Industrie 
Minerale, 19 Rue des Grand Moulins, a Saint- 
Etienne (Loire), France. 





A brief account 
of an exploration 
epic now yielding 


its rich harvest 











to be dropped by parachute. After the initial 
work it was estimated that the find contained 
several hundred millions of tons of iron ore. 
The question was then to get the men willing 
to go so far north to work and live, for this 
had to be a year-round working mine to make 
it profitable. 

The next move was how to get supplies 
into the area and iron ore out at an economical 
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Dragline at Work in the Muskeg. 


figure. This involved three huge pro- 
jects—blasting a harbour out of solid rock, 
building a 350-mile railway through dense 
muskeg and wilderness, and the completion 
of the St. Lawrence Seaway. The Seaway 
was already under construction and that, 
when completed, would permit the huge iron- 
ore carriers which had heretofore plied only 
in the Great Lakes to sail direct from 
American and Canadian steel mills to the new 
Port “Seven Islands ’”’ to pick up their ore 
loads. Supplies and machinery were flown 
into the mine area and a small settlement set 
up, machinery was re-assembled, and the task 
of getting the mine into production started. 
In the meantime another group of engineers 
were busy blasting a huge harbour out of 
solid rock to enable the freighters to come 
into land to reach the iron-ore storage areas. 

The longest and hardest job fell upon those 
engaged to build the only private railway line 
in Canada—the Quebec North Shore and 
Labrador Railway—a 350-mile track owned 
entirely by the Iron Ore Company of Canada. 
The Canadian Government helped to the 
extent they loaned men and railway engineers 
from the Canadian National Railways to lay 
the rails, etc., because at the St. Lawrence 
or Seven Islands end it would connect with 
their own lines and give them business during 
the winter months. 

This turned out to be one of the toughest 
engineering jobs ever tackled by civil and 
railway engineers ; every foot of the 350 miles 
had, it seemed, to be blasted out of solid 
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rock, hewn through dense forests, or laid over 
miles of deadly muskeg. Long stretches of 
completed railway tracks would often simply 
sink out of sight during the night. Each 
bridge thrown across rapids and rivers turned 
out to be another challenge, some being so 
dangerous to work that spans had practically 
to be built from a hanging cableway, 
transporting the steel members piece by piece. 

During the winter months blizzards were 
almost a daily occurrence and men had often 
to dig equipment out of snow banks before 
they were able to start a day’s work, while 
in summer they were practically “‘ eaten alive”’ 
by black flies and mosquitoes. 

On the three projects carried out by the 
Iron Ore Company thousands of tons of a 
special high explosive were used, developed 
by the company engineers and the manufac- 
turers. Given a new commercial name of 
“Submagel”’ it was mixed especially for 
blasting under water, in muskeg, swamps, 
etc. 

At the mine site engineers and other 
staff work under conditions where the 
thermometer often stays at the 65° below 
zero mark in the winter and stays at 90° and 
above during the summer. All equipment 
using electric motors and controls has to be 
equipped with warming devices to prevent 





Cableways in Preparation for Crossing a 
River. 
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their freezing up; shovels, trucks, loco- 
motives, etc., must run their engines 24 hours 
a day to keep from freezing or the lubricating 
oil becoming too stiff for the engine to move. 

The diesel trucks haul 40-ton loads from 
the mine and dump into huge bins, under 





Bridging Operations. 
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Open-Cast 
Mining 


Operations. 


which the railway cars run and load up 
through a line of hopper doors, whereafter 
every pound of ore must be transported 
350 miles by rail to the Seven Islands harbour 
storage depot. There the railway cars are 
unloaded by a tripper, which turns the cars 
upside down. The ore is then loaded into the 
huge 800-ft. “‘ lakers ”’ and carried more than 
a thousand miles to the steel mills, passing 
through the full length of the St. Lawrence 
Seaway and its many locks. 

So efficiently is the mine, transportation, 
and handling done that iron ore from the 
“top of the world”’ can be delivered at a 
competitive cost to the United States. 


Ore-Dressing Notes 


(4) Water. 
Check on Evaporation 

As an alternative to the use of cetyl 
alcohol as a hindrance to evaporation a 
possible alternative approach has_ been 
suggested. This is based on the observa- 
tion of unusual whitening of the surface of 
the Dead Sea due to calcium carbonate in the 
uppermost brine. It was noted by Bloch and 
Weiss of Dead Sea Works, Ltd., that this 
whitening coincided with an unusually high 
water-level and a lower temperature at depth 
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due to lower heat absorption of solar rays. 
Trials were then made in pails using water 
alone and water covered with white polythene 
spheres and black polythene spheres. With 
the first and last of these evaporation was 
similar on lengthy exposure to the sun, but 
with the white spheres (two lots, respectively 
4-5 mm. and 2-3 mm. in diameter) the 
evaporative rate was lower by some 40°. 
The experimenters consider from this that 
buoyant white polythene balls might be 
useful for checking water loss from large open 
reservoirs. Such balls are easy to separate 
from the water being drawn off for use.t 


(5) Handling. 
The Sandwich Conveyor 


When using bucket-wheel excavators to 
remove and elevate a thick overburden the 
climbing angle at which the run-of-quarry 
spoil can be transported is important. 
German practice with the sandwich conveyor 
has been developing for a number of years 
and an interesting account is given in the 
Engineering and Mining Journal for Novem- 
ber last by E. H. and P. Rasper. The principle 
applied calls for the application of a weighted 
over-running or cover belt, which presses 
down on the ore being carried by the main 
conveyor belt which itself is troughed to a 
wedge-shaped cross-section. The weighting 
is adjustable and may be provided by sets of 
rubber-tyred pressure rollers spaced at 
intervals of from 5 yd. to 8 yd. along the 
upper side of the top belt. 

The article gives the mathematics of the 
“ balance conditions ’’ above which material 
on the belt commences to slide downward. 
With unaided troughing the maximum angle 
of inclination (for uniformly broken brown 
coal) is 24°, the internal friction of such a load 
being good for a static angle of repose of 41°. 
The authors warn that though higher angles 
are sometimes quoted they cannot be used 
safely as irregular loading or the rolling back 
of large stones and clayey boulders will occur. 

The balance conditions are made up of the 
frictional forces between the material, the 
conveyor-belt, and the cover belt. They must 
at least be equal to the gravitational force 
acting to initiate sliding of the load. Up to 
the practical limit the required angle of 
inclination can be achieved by increasing the 
load on the cover belt, the limit being reached 
at an angle of 45°, above which the cover belt 


1 New Scientist, Oct. 20, 1960. 
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would have to be far too heavy. In addition 
to stabilizing a full load the cover belt 
restrains large material or any movement of 
an underload on the belt. The pneumatic- 
tyred rollers trail from swivel arms and the 
load is applied through springs. For belts 
more than a yard wide gangs of up to four 
rollers are used. 


(6) Heat Treatment. 
Thermo- Adhesion 


In two recent papers Brison and Tangel 
and Bleimeister and Brison respectively 
describe the development of a dry method 
for removing dolomite and anhydrite from 
rock salt and its commercial use.' The im- 
purities, which range between 2%, and 5%, of 
the raw material, are partially liberated in 
the } in. to 3 in. size crushing range, and it 
was for this fraction that a low-cost cleaning 
process was required, heavy-media separation 
and pneumatic tabling proving inadequate. 
It was observed that rock salt transmitted 
radiant heat in a temperature range where 
the associated impurities became hot. This 
suggested the search for a sensitive material 
to which the warm gangue would stick 
selectively. Initial experiments were en- 
couraging so study was focused on two critical 
factors—selective heating and a_ suitable 
coating for a belt-conveyor on which separa- 
tion would be induced. As the result 500-W 
tungsten-filament infra-red lamps were 
chosen since they did not cause indirect 
heating of the water-containing halite in the 
ore, a difficulty which arose with other 
heating elements tried. Heat application 
was best performed as the feed passed through 
a revolving screen at a retaining rate of a 
minute, during which time it was exposed to 
a battery of infra-red lamps. The same 
passage removed unwanted (for this process) 
undersize. 

The next job was to find a suitable thermo- 
plastic resin and to maintain it in an effective 
state on a conveyor-belt. It was required to 
retain the heated gangue minerals for about 
a second. Feed was delivered at the running 
speed of the belt which was made of neoprene, 
running flat. The requirement for the sensi- 


‘tive coating was non-tackiness with flexibility 


at the working temperatures surrounding it, 

together with the ability to start becoming 

tacky at temperatures a little above these, 

holding this quality over a considerable higher 
1 Min. Engg., Aug., 1960. 
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range. Tests had shown the range of tem- 
perature between no rejection and complete 
rejection (the operating range) to be some 
20°F. Blends of commercially obtainable 
polymerized styrene resins suited to these 
conditions were chosen. In operation the 
adherent particles centrifuge off the belt as it 
passes round the discharge pulley at a steeper 
angle than the non-attached halite and the 
two streams are separated by an adjustable 
splitter. The few grains which continue to 
adhere are displaced by a steel wire across the 
underside of the belt. 

Prolonged maintenance of the heat-sensi- 
tive surface proved a major problem. Dust 
became embedded in the resin and reduced 
efficiency. Finally a spray-coating process 
was developed which refreshed the surface 
every 20 min. or less without halting the 
treatment of ore. A fine pneumatic spray was 
made which delivered resin at 400° F. to the 
underside of the belt. Periodically feed was 
cut off while radiant heaters near the head 
end of the belt softened the resin sufficiently 
for a mechanical scraper to remove the built- 
up excess. This operation took only a few 
minutes once or twice in 24 hours of running 
time. 

At the pilot-plant level cleaning to 98°, 
NaCl yielded roughly 1°, to 2% less 
recovery than was indicated by heavy-liquid 
testing and the appearance of the end product 
was improved. The size range treated could 
have been broadened had the need arisen. 
Qualitative tests suggest that the same 
method might prove applicable to some other 
mineral separations. Filters are also suggested 
to enhance selectivity at required wave- 
lengths for obtaining the most effective 
difference between heat-transmitting and 
heat-retaining ore constituents. 

The second paper describes the first com- 
mercial unit to employ this process which 
started up in March, 1957. It was installed 
underground partly for handling convenience 
and partly to ensure steadiness of ambient 
temperature. Maximum feed rate is over 
30 tons/hour. The heating panel holds 
240 lamps 6 in. above the bed of salt passing 
along the screen, which is 24 ft. by 8 ft. 
diameter and revolves at 2-7 r.p.m. on a 
slope of 2 in. per linear foot. The separating 
belt, fed from an oscillating feeder to an 
acceleration chute of stainless steel, is 5 ft. 
wide and 22 ft. between centres. It travels at 
960 ft./min. and is coated with an adjusted 
mixture of Piccolastic A-25 and A-—50. 
Resin consumption is 3 lb. /hour or 0-1 1b/ton 


of clean salt produced. Particles remain on 
the belt 1-2 sec. and, in addition to two steel 
wires used to remove particles not centri- 
fugally discharged, there is a nylon brush 
which revolves on the underside and dis- 
places dust. Every 15 hours the belt is 
emptied, run slowly in reverse, and heated 
until the resin melts sufficiently to be removed 
by scraper. 

Operation, which can be varied to produce 
either a 98° or 99°, grade, recovery suffering 
in the latter case, is virtually automatic. The 
subsidiary factors which affect quality are 
line voltage, state of heat lamps, belt speed 
in relation to velocity of arriving particles, 
and resin spray feed. No operating labour is 
needed. Process costs, based on an output 
of 32 tons/hour, total $0-33 per ton. 


(7) Production. 
Copper from Silicates 


A process for the recovery of metallic 
copper from its silicate ores was developed 
nearly 40 years ago by Minerals Separation, 
Ltd., in connexion with the treatment of 
African ores. Despite technical success the 
plants were shut down after short runs for 
reasons mainly concerned with the market 
price of copper. A commercial operation has 
now started up in Arizona, however, and is 
currently handling up to 10 tons an hour of 
an ore carrying about 2°, chrysocolla. 

The crushed ore is calcined in a rotary kiln 
with sodium chloride and coke at between 
1,400° F. and 1,500° F., the product con- 
taining the copper in a fine metallic form 
which floats readily. The kiln is 42 ft. long 
and 4 ft. 6 in. in diameter and is fired by 
natural gas. The issuing ore, after cooling to 
200° F., is wet-ground to minus 65 mesh and 
given standard flotation treatment with 
xanthate in a pulp controlled for alkalinity 
with lime. The final concentrate from a 
rougher-cleaner series assays up to 50°, of 
metallic copper. 


Book Reviews 


Alluvial Prospecting and Mining. By S. \ 
GRIFFITH. Second (revised) edition. Cloth, 
octavo, 245 pages, illustrated. Price 42s. 
Oxford : Pergamon Press, Ltd. 


When the first edition of this textbook for 
the alluvial mining engineer appeared in 1938 
it was welcomed as “‘ refreshingly different,” 
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to quote the reviewer in the MAGAZINE and 
it was thought likely to “ lead to a general 
improvement in practice.’’ The author’s wide 
experience is reflected in the new material 
he has included in the present work. Modern 
equipment is reviewed as to application and 
design, while the problems encountered in 
beach-sand valuation and exploitation and in 
alluvial diamond mining are also examined. 

As is implicit in the title, this is a book, 
and a useful one, for the alluvial engineer ; 
neither ordinary survey work nor the 
exploitation of surficial deposits is considered. 
To those for whom it has been planned it will 
bring a wealth of information and a fuller 
knowledge of what is needed in this branch 
of the miner’s art. 


The Interpretation of X-Ray Diffraction 
Photographs. By N. F. M. HEnry, 
H. Lipson, and W. A. WoosTER. Second 
edition. Cloth, large octavo, 282 pages, 
illustrated. Price 63s. London: Mac- 
millan and Co., Ltd. 

The growing use of X-ray techniques for 
the rapid determination of crystal forms and 
compositions, particularly as an aid to process 
control, makes the appearance of a second 
edition of this standard work additionally 
welcome. Intended primarily as a teaching 
manual for students and for research workers, 
it is a complete text. Assuming only an 
elementary knowledge of the geometry of 
crystals the authors discuss the fundamental 
principles involved in indexing ray deflec- 
tions, going on to the determination of unit 
cell dimensions and crystal orientation. 

Following the necessary introductory 
chapters X-ray procedures are explained, five 
chapters covering the taking, interpretation, 
and applications of powder photographs. 
Alloy systems and identification of crystalline 
materials are also considered. The material 
of the first edition has been thoroughly 
revised, new appendixes and tables accom- 
panying the changes in text. 


Sintering Symposium. Port Pirie, South 
Australia, September, 1958. Cloth, octavo, 


vi + 381 pages, illustrated. Price 50s., 


Aust. Melbourne: The Australasian 

Institute of Mining and Metallurgy. 

Sintering as a preliminary to extractive 
processing assumes increasing importance in 
both ferrous and non-ferrous metallurgical 
operations nowadays, with values recovered 


from complex ores in the form of concentrates 
or as screened fines. This lends additional 
interest to this volume, which contains the 
13 papers presented at this symposium, 
together with the associated discussions and 
appropriate references. For the occasion 
there were seven Australian papers, four 
from Great Britain, and one each from 
Germany and the United States. Engineering 
considerations of design, construction, and 
maintenance as well as the theoretical aspects 
of sinter preparation, air and fuel feed, and 
control are all well reviewed. Particularly in- 
teresting perhaps are the techniques developed 
at Avonmouth in respect of the two processes 
of zinc recovery practised there, the vertical 
retort process using a down-draught sinter 
and the zinc-lead blast-furnace using one 
made in an up-draught plant. 

The volume produced is well bound and 
illustrated and the Australasian Institute can 
be well pleased with its latest addition to the 
technical library. 


Petroleum Reservoir Engineering: Vol. I, 
Physical Properties. By J. W. Amyx, 
D. M. Bass, Jnr., and R. L. WHITING. 
Cloth, octavo, 610 pages, illustrated. Price 
135s. 6d. London, New York, and 
Toronto : McGraw-Hill Book Co., Inc. 


This, the first part of a two-volume book 
on oil reservoir engineering, covers the 
fundamental characteristics of petroleum 
composition and accumulation and the pro- 
perties of permeated rocks which have in- 
fluenced the developments of this specialized 
branch of the work of the petroleum 
engineer. The study of porous media, the 
hydrocarbon fluids, and water provides the 
data which are used to give answers to the 
reservoir problems the engineer must solve 
if he is to give dependable estimates of 
reservoir performance and oil recovery. To 
this end the final chapter, entitled ‘“‘ The 
Material Balance,’’ shows how to estimate 
the value of oil in place. The text goes a 
long way to standardizing field procedure in 
the light of modern experience, including 
many work charts and example calculations 
of a wide variety of problems. 

The authors are all from the Agricultural 
and Mechanical College of Texas, the present 
volume being based on lecture courses 
delivered there. It is designed as both a text 
and a reference work, functions which it 
seems admirably to fulfil. 
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Mathematical Tables for the Approximation 
of Geophysical Anomalies and Reductions 
by Interpolation Polynomials. By V. A. 
KAZINSKII, translated by D. E. Brown. 
Cloth, 94 pages of typescript and tables. 
Price 35s. Oxford : Pergamon Press, Ltd. 


The tables and procedures set out in this 
text were designed primarily for the reduction 
and interpretation of underground measure- 
ments with gravitational instruments. It is 
suggested, however, that they may have 
wider uses, as, for instance, in working out 
the density of rock strata or mineral deposits. 
A specialist volume, it is considered, to 
quote the ‘‘ Foreword,” that “‘ the tables are 
easy to use,” their use not being “ tied to 
rigorous conditions regarding the selection of 
interpolation network, reference surface, and 
interpolation functions.”’ 


pe Copies of the books, etc., mentioned under the 
heading ‘‘ Book Reviews’’ can be obtained 
through the Technical Bookshop of The Mining 
Magazine, 482, Salisbury House, London, E.C.2. 


Engineering Log 

In view of the increasing use of acid- 
leaching solutions in the processing of ores 
an article in the July, 1960, issue of Platinum 
Metals Review should enable engineers to 
grapple with electrochemical concepts as 
they affect corrosion. Besides methods of 
protecting steel from rusting by coatings of 
paint, plastic, and so forth, there are two 
basic approaches. In one the driving force 
available for corrosion is reduced to a mini- 
mum, while in the other the corrosion preduct 
itself must stifle further reaction by forming 
a protective film. Immunity can be obtained 
by cathodic protection, which is today a well 
understood and widely applied technique. 
Passivity can be obtained by applied anodic 
polarization which keeps a resistant oxide in 
constant repair at the surface which must be 
protected from attack. It has some similarity 
to the anodizing process used on aluminium 
ware, where chromates or nitrites are used as 
inhibitors. To quote from the Review 
2 . anodic protection is, to a chemical 
plant, what a temperature controller is to a 
furnace. Without (it) the chemical plant has 
to be over-designed and best use is not made 
of materials . . .’”’ The method depends on 
the supply of a weak electric current to the 
parts requiring protection, relayed into 
action when the corroding force reaches a 
certain strength. The current is so small that 


an accumulator or cell is spoken of as 
sufficient to provide the needed protection. 
What is at present a somewhat hazy labora- 
tory possibility may be nursed into a fool- 
proof method of allowing the plant designer 
to cut down on the factors of safety now 
essential where corrosive acids are in use. 
* * * 


War demands gave considerable impetus 
to the commercial extraction of magnesium 
from sea water, a process still worked in 
Britain by the Steetley Magnesite Co. through 
reaction of dolomitic lime with sea water, 
magnesium from both sources being con- 
centrated in the process. After washing, 
grading, and calcining, the quarried “ dolime ”’ 
is sent to Hartlepool where it is slurried and 
mixed with sea water which has been treated 
to remove calcium bicarbonate. Magnesium 
hydroxide is precipitated from the agitation- 
thickening series. Three installations are in 
use and 30,000,000 gallons of sea water are 
treated daily to yield a weekly output of 
3,000 tons of magnesia. The settled sludge is 
filtered and kilned to decompose the magne- 
sium hydroxide, leaving 90°, pure magne- 
sium oxide in granular form. Extensive 
instrumentation is used in the plant. 


* * * 


The Dutch State mines have found that 
galvanization of their tram rails in use at 
2,000 ft. underground gives up to a threefold 
extension of useful working life. Uncoated 
rails last from two to three years where 
exposed to humid conditions and sulphurous 
fume. With 2 oz. of zinc per sq. ft. of iron, 
after proper pre-pickling this extension of life 
occurs. 

* * * 


Although sea-water is not a direct source of 
sulphur it overlies some of the largest known 
deposits along the Texas and Lousiana coast- 
land and in the Gulf of Mexico. Marsh, 
quicksand, and sulphuretted hydrogen de- 
feated early attempts to mine the coastal 
deposits via shafts, but at the turn of the 
century Dr. Herman Frasch invented the 
process which today accounts for a third of 
the world’s supply. It is based on the 


melting point of sulphur—240° F.—and sends 





superheated water (at 330° F.) down drill- 
holes through the salt domes. The hot water 
melts the sulphur which is then brought to 
the surface by water and air pressure. Loca- 
tion of the sulphur-carrying dome is followed 
by the immense task of erecting the hot- 
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water plant and gear, weighing over half a 
ton per sq. ft. of bearing surface on marsh- 
land which barely supports a man’s weight 
or even over the sea itself. The speculative 
risk is high, even though initial drilling gives 
data on the sulphur content of the dome. 
Only actual working of a fully-installed plant 
can show how efficiently the deposit will be 
worked. Of the 250 known domes in the Gulf 
area only 20 contained a profitable quantity 
and six of these have already been exhausted. 
As the sulphur is removed the surrounding 
limestone usually collapses. This is helpful 
as it closes the fissures through which hot 
water might otherwise escape, but it may 
also upset the surface and damage the 
installations. Until recently only fresh- 
water could be used to melt and mine the 
element because of corrosion and supplies of 
uncontaminated water were not easy to come 
by. Sea-water can now be used, the problem 
of corrosion having been mastered. 


* * * 


It is sometimes difficult to avoid the 
acceptance of hospitality when travelling in 
strange lands but usually wise to refuse 
uncooked foods in countries where water- 
borne diseases are endemic. One unexpected 
killer is a trematode worm carried during part 
of its life cycle by the crayfish. The resulting 
infection, paragonimiasmis, is an inflamed or 
even fatal lung condition. According to the 
World Health Organization this, and another 
trematode, the Chinese liver fluke, are wide- 
spread in Asia and give rise to formidable 
public health problems. The brain is also 
affected and both parasites are circulated 
inter alia with cocktail snacks of raw fish 
which may include trematode-carrying crab 
or crayfish. No cure has yet been found. 


* * * 


The self-heating can was developed during 
the second world war and has survived 
in a specialized market among yachtsmen, 
campers, and drivers in car rallies. Three 
kinds of soup and two milk drinks are 
packed and a current price is 3s. 9d. A metal 
tube attached to the lid goes down through 
the contents of the can and carries the heating 
mixture in a cartridge. The heating element 
is protected by a protecting metal cap. On 
removal it is ignited by a flame or cigarette 
end and the 13 oz. of soup is hot in four 
minutes. 

* * * 


Digital computers are gaining ground in all 
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branches of modern industry. In mining 
they are especially useful in three types of 
work—repetition solution of routine prob- 
lems always coming up in a set form; for 
long and complex problems, and in process 
control. Expanding this in a recent article ! 
P. B. Nalle and L. W. Weeks would include 
in the first type calculations of mined and 
residual tonnage, by location, with ore grades 
and operating data derived from survey 
notes, mill leads, drill-hole data, etc., per- 
formed monthly or oftener. The second type 
is represented by engineering design prob- 
lems, haulage studies, computation of mining 
limits and layouts, or correlation of the 
grades of a complex ore-body’s milling with 
the economic return. In process control the 
scanning continuously of a number of 
mutually-reacting variables and the auto- 
matic calculation of optimum step-points for 
their control, although in its infancy, is 
already proving its worth in problems in- 
volving maximum output, quality range, or 
their integration within set limits. An 
example of the use of a computer in an 
American cement works is the analysis of the 
mixing problem from a complex system of 
stock-piling and the control of kilning. 
Cement of high quality calls for a careful 
blend of the percentages of silica,’ alumina, 
iron, lime, magnesia, etc., which reaches 
back to chemical analysis of drill cores and 
quarry biast-hole cuttings for daily informa- 
tion as to stocks available. Storage of four 
piles, each carrying up to 40,000 tons of 
blended material is provided. They are fed 
at minus 3 in. to their blending piles 500 ft. 
long by 36 ft. tall and thence reclaimed to 
the grinding mills. The rock is trucked to the 
stacker, automatically sampled, and weighed 
so that the analysis and tonnage of each 
delivery is known. The blend assay could be 
obtained in various ways—for example, by 
means of a set of six simultaneous equations 
which could easily be performed by a com- 
puter. Linear programming would provide a 
better method if work were just being started 
and programmes evolved. This is a mathe- 
matical means of reaching the optimum 
solution of a problem containing several 
possible. answers. In this case it could give 
the lowest-cost combination of materials for 
a specified mix by specifying the proportions 
of the various oxides plus the chemical 
analysis and cost of each raw material avail- 
able. In use a problem is set up before 
starting a new pile. The specifications are fed 
1 Min. Engg., Sept., 1960. 
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into the computer with analysis and raw 
material cost and tonnage. The answer goes 
to the quarry operators in terms of a hauling 
schedule which balances the supply to the 
pile. The digital computer is a high-speed 
adding machine with a “ memory ”’ in which 
it can store numbers and_ instructions 
affecting sequence of operations such as 
successive additions, subtractions, or mul- 
tiplications. The work to be done is con- 
verted into language the machine can 
understand by the programmer. The 
control unit determines the sequence of 
operations. The arithmetic unit does the 
adding, etc. The storage or memory contains 
the instructions regarding performance and 
the data to be used. Input-output units 
receive queries and yield answers. If any 
item can be brought out of store in the same 
time the machine has random access. If 
it must come in a sequence the memory is 
cyclic. The qualities most valued in the 
variety of computers now available are 
speed, reliability, size of memory, size of 
code-word, number of commands available, 
and nature of input-output devices. 


* * * 


The British Aluminium Co. now has two 
reduction plants in Britain—one at Kin- 
lochleven and one (the Lochaber factory) at 
Fort William. Associated hydroelectric in- 
stallations include the Kinlochleven scheme, 
which impounds 100,000,000 tons of water by 
means of a gravity dam 2,800 ft. long and 
85 ft. high across the River Blackwater. A 
3$-mile open conduit on the 1,000-ft. contour 
takes this water to the power station near 
Loch Leven. Generating capacity is 
35,200 b.h.p. plus subsidiary units which 
give a total output of 23,725 kW, of which 
some 90°, feeds the reduction furnaces. 
Input for it includes the Blackwater reservoir. 
The third and largest Scottish power scheme 
has a catchment area of 303 sq. miles and an 
annual rainfall varying between 41 in. and 
161 in., the latter round Ben Nevis. Water 
passes under pressure through Lochaber 
tunnel to the Fort William power station on 
the shore of Loch Linnhe. Its installed 
capacity is 120 b.h.p. at a gross head of 
800 ft. This, including subsidiary piant, gives 
86,750 kW, of which 95° goes to the reduc- 
tion furnaces. 30,000 tons of aluminium are 
produced by these installations, using the 
standard Hall-Heroult continuous process. 
In this alumina is dissolved in cryolite at 
1,000°C. and then decomposed in _ low- 
2—4 


voltage cells with either 40,000 A or 100,000 A 
at 5 Vv. 
* * * 


To find proof of the existence of life in any 
form on another planet would be a sensa- 
tional discovery, since it would indicate that 
life is not peculiar to earth, but may appear 
wherever conditions are suitable for it. If 
for instance it can be shown that there are 
mosses and lichens on Mars the chances that 
higher forms of life can be found on other 
planets are very good. Many astronomers 
favour the logical supposition that the 
seasonal colour changes visible on the surface 
of Mars may be due to some form of life, but 
this must wait a few years for confirmation, 
until space research is sufficiently advanced 
to include biology. Present evidence is based 
on the sunlight reflections from Mars seen in 
the far infra-red. In the dark areas the 
infra-red spectrum shows an accumulation 
of materials which appear to resemble 
hydrocarbons, and the dark areas show 
seasonal changes of granularity, suggesting 
life forms. Mars is regarded as the most 
likely planet for investigation in the search 
for life beyond earth, and microbiological 
techniques seem the most hopeful means of 
discovery. Dr. Joshua Lederberg of the 
Stanford University Medical Center points 
out that equipment for micro-analysis is con- 
siderably easier to transport to other planets 
and to operate there than devices for trapping 
mice or elephants automatically, and means 
for determining the dietary needs of such 
animals once trapped. He suggests instead 
use of a microscope-television unit to obtain 
data from dust or soil on the surface. The 
unit could be landed and a transparent tape 
ribbon paid out and later wound in again. 
The samples collected in this way would then 
be inspected microscopically and the results 
televised to earth. Studies of such problems 
as the processing of the samples and the 
focusing of the microscope are now being 
made. The two greatest dangers to this 
scheme of space exploration are first that 
man, by landing his instruments on the moon 
or planets, may contaminate it with earthly 
microbes, ruining a superb opportunity ; and 
secondly that the premature return to earth 
of planetary samples or vehicles might spread 
epidemic disease, or more probably weeds 
harmful to earth’s agriculture. In his report 
to the Space Science Board of the National 
Academy of Sciences—National Research 
Council—Dr. Lederberg points out that lack 
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of atmosphere and water on the moon pre- 
clude the possibility of life there. However, 
the moon does offer the opportunity to see 
whether spores travel between the planets. 
Transfer of spores by natural or artificial 
means offers an alternative theory to the 
evolutionary theory of life on the planets. 
The moon provides the chance to see whether 
particles from earth may have been preserved 
there, shielded by the lunar crevices from the 
effects of solar radiation. The moon is a 
likely trap for meteoric material because of 
its gravitational pull. It has been suggested 
that the beginning of life on a planet and of 
its biological evolution may be the result of 
contamination by travellers in space. Spores 
may have been the first space travellers. A 
billion years after contamination a planet 
may have reached the point of biological 
evolution at which it can spread the con- 
tamination to other planets. It seems that 
the human race on earth is about to reach this 
point of ability to disseminate life.! 
New Use of Uranium 

Following over a year’s research by the 
Physical Metallurgy Division of the Depart- 
ment of Mines and Technical Surveys in 
Canada a new type of steel which incor- 
porates uranium as an alloying agent has 
been evolved. Claimed to be an exclusive 
Canadian metallurgical development this new 
process is said to improve the fatigue strength, 
stress corrosion resistance, and elevated tem- 
perature properties of certain commercial 
steels and has now been patented both in 
Canada and in the world’s steel producing 
countries. It could prove important to both 
the uranium and steel industries by opening 
up possible new markets to the former and 
by enabling the latter to produce a steel with 
enhanced qualities of strength and corrosion 
resistance from inexpensive plain carbon and 
low-alloy steels without a substantial increase 
in costs. 

The research programme from which the 
development stems was set in motion at the 
request of the Crown-owned Eldorado Mining 
and Refining, Ltd., the marketing agency for 
Canadian uranium, to investigate possible 
non-nuclear metallurgical uses for the 
element. The programme has been financed 
jointly by the Department of Mines and 
Eldorado at an annual rate of $150,000 and 
$100,000 for each participant respectively. 

Department of Mines metallurgists dis- 


1 Science News Letter, Oct. 1, 1960. 


covered that the addition of very small 
quantities of uranium to plain carbon steels 
tends to cut pitting corrosion which limits 
the use of present types of alloy steel for 
certain marine purposes. The enhanced 
fatigue resistance of the new type steel also 
makes it more favourable for use under 
dynamic stress conditions, while its higher 
resistance to stress corrosion is important for 
use in boilers, tubing, wire-cable, and similar 
products. Its higher corrosion fatigue resist- 
ance is expected to make uranium-added 
steel valuable for oil-well drilling, mine 
drilling, and gear-hoisting equipment, railway 
axles, etc. 

Although uranium is an expensive alloying 
metal no substantial increase in costs will be 
involved by the process, since the amounts 
used will be so small. Even for such uses as 
for tool steels, when larger quantities of 
uranium might be used, the use of uranium, 
it is considered, would still be economical. 
Research at the Department’s Mines Branch 
has shown that, while the amount of uranium 
normally added may be in the range of 0-01°, 
to 1-0%, preferably the addition would be 
below 0-25°% and of the order of 0-01-0-03°,. 

J. GRINDROD. 


News Letters 
BRITISH COLUMBIA 


January 17. 





B.C. Mineral Production.—A sharp increase 
in the value of British Columbia’s mineral 
production has been indicated in the year-end 
statement of the Hon. W. K. Kiernan, Minister 
of Mines and Petroleum Resources, in which he 
estimated the value of 1960 output at 
$175,300,000, against an actual value of 
$149,568,162 for the 1959 production. The 
preliminary estimate suggests substantial 
increases in all metals and minerals with the 
exception of structural materials, thus reflecting 
the increased activity in the mining field and the 
lagging condition of the construction industry 
in the Province. Increases were recorded in all 
individual metals and fuels with the exception 
of lead. Copper sales increased by more than 
50% and are expected to advance again in 1961 
and notably in 1962, when the full output of 
Graigmont Mines, Ltd., will become a part of 
provincial statistics. 

Highland-Bell-Mastodon Zinc.—Following 
approval by extraordinary general meetings 
of shareholders of both companies Mastodon 
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Zinc Mines, Ltd., has purchased all assets 
of Highland-Bell, Ltd., including, notably, 
the profitably-operating Highland-Bell silver 
mine at Beaverdell. Operation of the Mastodon 
zinc mine near Revelstoke from May to October, 
1960, resulted in a loss of $50,000 and it was 
concluded that the remaining 20,000 tons of 
indicated reserves of zinc ore could not be 
extracted profitably. The principal motive in 
the transaction was to gain an advantageous 
position as regards taxation. It is hoped that 
Mastodon will be able to generate out of 
earnings sufficient funds to return all advances 
by Highland-Bell, which should result in a 
capital gain of more than $2,000,000. 

Vancouver Island.—The Empire Develop- 
ment Co., shipped 410,000 tons of iron 
concentrate from Port McNeill to Japan in 
the period from April 1 to the end of 1960. 
Operating profit has been estimated at $467,252. 
The company has sufficient developed reserves 
to fulfill all requirements under its present 
sales agreement with Japanese steel mills. 
The company has recently acquired seven 
claims on tidewater near the mouth of the 
Sarita River on a royalty basis and will proceed 
with investigation in the near future. 

Berton Gold Mines reports very satisfactory 
development progress of its property on 
Herbert Arm. The new main-haulage level at 
elevation 1,000 ft. cut two of the several known 
veins in the first 450 ft. of the drive. One of the 
veins assayed 4:32 oz. gold per ton across a 
width of 6 in. and the second 2-31 oz. across 
5 in. ‘The company has purchased the mill of 
Spud Valley Gold Mines. 

Allied Mining Services has surrendered its 
option agreement for the operation of the Tofino 
gold mine of Tofino Mines, Ltd. Excessive 
dilution lowered the grade of the ore from the 
high-grade narrow veins to a point where 
treatment in the small mill erected proved 
uneconomical. 

New Westminster.—Giant Nickel Mines 
made its eighth shipment of nickel-copper 
concentrate to Sumitomo Metal Mining Co. in 
Japan early in January. It consisted of 2,702 
dry tons assaying 11-1% nickel and 4-14% 
copper with an estimated value of $301,177. 

Golden.—Sheep Creek Mines continued its 
enviable record of lead and zinc production 
during the six-month period terminating 
November 30, 1960, the first half of the current 
fiscal year. An operating profit of $278,206 
before provision for depletion or depreciation 
was earned. The company milled 98,038 tons 
of lead-zinc ore and 3,289 tons of barite ore in 
the six-month period. 








Nicola.—Shareholders of Guichon Mine have 
been informed that a major effort will be made 
to bring the company’s extensive copper 
property near Merritt into production at the 
earliest possible time. The effort has been much 
encouraged by the spectacular success of 
Craigmont Mines, ‘Ltd., in the immediate 
vicinity, and the company has engaged Mr. R. E. 
Renshaw, the engineer generally credited with 
the Craigmont discovery, to take charge of 
exploration and development. 

Osoyoos.—Keremeos Mines reports the ship- 
ment to Sweden of eighteen 557-lb. barrels 
of 90% molybdenite concentrate from its 
property near Olalla. This is believed to be the 
first commercial shipment of molybdenite or 
molybdenum ever made from the Province. The 
property, at 2,700-ft. elevation, is opened by 
two adits 130 ft. vertically apart. The 
molybdenite ore was taken from two narrow 
veins on the upper level. The lower adit has 
been advanced more than 700 ft. and carries a 
vein varying from 6 in. to 7 ft. with a reported 
average grade of 1°% molybdenite and 3°, 
copper. A 4o-ton mill has been erected and a 
12-man crew is at present engaged in the mining 
and milling operation. 


EASTERN CANADA 
January 18. 

Ontario Gold Output.—During November 
the 30 producing gold mines of Ontario treated 
785,133 tons of ore and recovered 230,377 oz. of 
gold and 36,149 oz. of silver, valued at 
$7,917,352. 

Elliot Lake.—The general manager’s 
summary of operations accompanying the report 
and accounts of Denison Mines for 1960 records 
that in the Denison division 2,013,846 tons of ore 
was treated and 4,911,761 lb. of U,O, recovered. 
In the Explorations division several gold occur- 
rences were tested by diamond drilling in the 
Malartic Quebec area, while a number of zones 
with base-metals potential have been localized 
in the Mattagami district, some of which will be 
diamond drilled. A molybdenum property in 
Quebec with excellent surface indications was 
examined but metallurgical investigations, 
after test-pitting, indicated low recovery. 





Metallurgical and laboratory tests are being 
conducted on a ceramic-grade nepheline-syenite 
deposit. Operations were such that two 50 cent 
dividends were paid during 1960, resulting in a 
total distribution of $4,474,703, the company 
ending the year in a strong financial position. 
Working capital at December 31, 1960, was 
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$27,400,000 after providing for dividends and 
the retirement of $9,700,000 of Mortgage Bonds 
payable by the company. 

In his report to shareholders the company 
president stated that in his opinion “the 
Canadian uranium industry must remain strong 
and competitive and every effort made to ensure 
that the industry retains its position as one of 
the world’s leaders in uranium production.”’ 

Saskatchewan.— At the annual meeting of the 
International Minerals and Chemical Corpora- 
tion (Canada) held recently it was stated that 
shaft sinkers were more than halfway through 
the 200-ft. Blairmore, frozen at about minus 
50° F. after a year of freezing. A cast-iron 
lining, designed to assure maximum safety and 
uninterrupted production after the mine is 
completed, was being installed in 5-ft. rings, 
II segments to a ring, simultaneously with the 
sinking. The mine is expected to go into produc- 
tion in the 1961-62 year, opening up “ 
the world’s largest high grade deposits of 
potash.’ A surface refinery is now virtually 
complete. 

Quebec.—In the report of Camp Bird, Ltd., 
for the year to April 30 last it is stated that 
Prospectors Airways continued diamond drilling 
the claims in the Joutel Township in north- 
western Quebec. A total of 30 holes had been 
drilled, the last 10 of which (some 500 ft. to 
the N.E. of the previously reported zinc-copper 
values) had revealed a copper-sulphide replace- 
ment ore-body with values and widths indicat- 
ing a discovery of serious importance. Assays 
of split cores on the last 10 holes had varied 
between 1-3°, and 6-8°, copper over core 
lengths between 4 ft. and 59 ft. Drilling was 
continuing. 


one of 


AUSTRALIA 


January 21. 


Western Australia.—The search for minerals 
in Western Australia is to be accelerated by 
the entry of Mount Isa Mines, Ltd., into the 
field. This company has been granted a tem- 
porary mineral reserve of 12,800 sq. miles of 
country between Southern Cross and York. The 
period of the grant is 12 months, during which 
search will be made for salt, gypsum, potash, 


alunite, bentonite, and certain clays in the; 


saline lakes of that area. The distribution of 
the lakes is widespread and for a number of 
years production of salt and gypsum has been 
a well-established industry. The eastern part 
of the area granted is auriferous and Southern 
Cross was one of the State’s earliest goldfields, 
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a stepping stone to the discovery of Coolgardie 
and Kalgoorlie. 

Recent development and exploratory work at 
Central Norseman has been without notable 
disclosures of high-grade ore. Work has been 
concentrated at Nos. 22, 25, and 29 levels, for 
the most part in country, but an interesting 
diamond-drill intersection has been made at 
No. 29 level. A hole put in from the face of 
the south drive, at 1,175 ft., at a depressed 
angle of 40° has intersected 72 in. of quartz reef 
assaying 18-1 dwt. gold per ton. This inter- 
section is in the Regent Shaft area and on the 
Crown Reef which has proved a very important 
formation. 

Western Aluminium, N.L., a subsidiary of 
Western Mining Corporation, has outlined a 
bauxite deposit in the Darling Ranges of 
sufficient importance to warrant vigorous 
development. Three shipments of bauxite have 
been sent to Japan for treatment and a trial 
lot has also gone to Bell Bay. The company 
holds a coal area at Collie and has been granted 
a temporary prospecting reserve for coal of 
go sq. miles near Manjumup. 

Rapid development has followed the discovery 
of an extensive deposit of iron ore at Scott 
River. Estimates have put the quantity of ore 
in the deposit at 200,000,000 tons but informa- 
tion suggests that the examination of the occur- 
rence has not proceeded very far or to any great 
depth. Discussions are taking place with the 
object of establishing a company based on the 
deposit with a capital of £Aro,oo0,o00 for the 
production of sponge iron and it has been pro- 
posed that the company shall erect a plant at 
Scott River at a cost of £A5,000,000 in exchange 
for mining leases covering 14,000 acres. Produc- 
tion capacity aimed at is 250,000 tons of sponge 
iron or pelletized iron per year. 

Oil.—The outlook for oil seems more gloomy 
following the failure of the tests at the Iehi bore 
in New Guinea. Heavy gas flow was met in 
this well but tests failed to show any condensate. 
The position is under review and a conference 
in progress between the partners will decide the 
future policy of oil exploration in New Guinea. 
This is the seventeenth unsuccessful bore put 
down by Australasian Petroleum Company in 
New Guinea. In the past year 20 bores have 
been drilled in that country and on the main- 
land of Australia and all have been unsuccess- 
ful. Expenditure on oil search has reached 
£A62,000,000. However, a notable feature of 
the search is the increasing popularity of the 
eastern Australian States for prospecting. At 
present there are 12 seismic survey teams in the 
field and plans are being prepared for eight new 
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bores to be spudded in during the coming few 
months. An interesting development is that the 
town of Roma, in Central Queensland, will be 
the first centre in Australia to use natural gas 
in its power station. In Western Australia, 
West Australian Petroleum Pty., Ltd., is 
returning to the site of its original discovery of 
oil at Rough Range, Exmouth Gulf, seven 
years ago. 

The report of the French Petroleum Institute 
on the oil prospects of Australia has proved very 
controversial. The most promising regions are 
considered to be the Fitzroy and Carnarvon 
Basins in Western Australia. Other areas con- 
sidered attractive for prospecting are the 
Georgina Basin, on the Northern Territory and 
Queensland border south of Camooweal; the 
Perth Basin along the south-west corner of 
Western Australia ; the Otway Basin in south- 
western Victoria, and the Bonaparte Gulf Basin 
on the border of the Northern Territory and 
Western Australia. The report recommends 
reconnaissance surveys of two other areas—the 
Amadeus Basin in Central Australia and the 
east and south-east Canning Basin south of the 
Fitzroy Basin in Western Australia. A _ pro- 
gramme of research in these eight areas is 
recommended to give a better perspective of 
the whole problem. 

Uranium.—It has now been reported that a 
new high-grade uranium ore-body has been 
found in the Rum Jungle area with ore reserves 
comparable to those which have been worked 
out. There is a fine recovery plant at Rum 
Jungle and an experienced technical staff. It is 
probable that the previous policy of large-scale 
open-cut mining may be followed using the 
latest earth-moving equipment and stockpiling 
the ore for treatment at a rate suitable to the 
capacity of the mill. 

Coal.—Despite the strong competition with 
oil the coal industry in New South Wales con- 
tinues to make good progress. Production for 
1960 is expected to reach 17,000,000 tons and 
this in the face of loss of locomotive coal to 
dieselization of railways, black coal exports to 
Victoria, and also of gas coal to that State where 
brown coal is now being successfully used for 
gas-making. Markets are expanding to such an 
extent that disposals for the year are expected 
to balance production. 

A great part of the increased coal consump- 
tion is going to the steel industry not only in 
New South Wales, at Newcastle and Port 
Kembla, but also to an increased extent to the 
expansion at Whyalla, South Australia. A great 
help also is being given in increasing degree by 
the thermal electric power stations being erected 


on the coalfields in New South Wales. In 
addition, the coal export trade, forced out of 
existence by industrial troubles and costs, has 
now been rebuilt to over 1,000,000 tons per year. 
One difficulty in the way of increased export, 
for which bigger colliers are essential, is harbour 
facilities at Newcastle, Balmain, and Port 
Kembla. Queensland is a strong bidder for coal 
export trade and already substantial shipments 
have been made to Japanese steelworks, mainly 
from the deep-water port of Gladstone. Coal is 
drawn from open-cut workings at Callide and 
Kianga and it is understood that substantial 
contracts have been arranged. 

New Zealand.—The big interest in New 
Zealand is the potential establishment of an 
aluminium smelter in the Dominion as part of 
the great Comalco project being developed by 
the partners, Consolidated Zinc Corporation and 
Kaiser Aluminum and Chemical Corporation. 
The selection of the site for the reduction works 
has rested upon the cheap electric power 
available ultimately from Lakes Manapouri 
and Te Anau in the South Island and an earlier 
and very helpful factor in the early availability 
of power from an existing source prior to the 
completion of the hydro-electric works essential 
to the lakes scheme. The reduction works will 
be supplied with alumina from the plant to be 
built on the Weipa bauxite deposit on Cape 
York Peninsula, North Queensland, which will 
generate electric power from the Blair Athol coal 
deposit in eastern Queensland. Capacity of the 
New Zealand reduction works is stated as 
120,000 tons of aluminium per year. 

It has been reported that the projected iron 
and steel industry to process scrap metal, with 
U.K. backing, is taking shape. At an early stage 
it was thought that this might link up with the 
utilization of the coastal deposits of titaniferous 
iron sands but it now seems that this latter pro- 
posal has been dropped. While the deposits are 
regarded as extensive, metallurgical difficulties 
offer problems. 


FAR EAST 
January 16. 


Malayan Tin Industry.—It has been sug- 
gested recently that the proved reserves of ore 
in the Kinta Valley—source of about 60°, of 
Malaya’s tin production—will be exhausted in 
another 20 years. Inche Lokman bin Yusof, the 
Perak State Commissioner of Lands and Mines, 
has said, however, that in addition to the proved 
reserves ‘‘ there are other reserves the tin con- 
tent of which has not yet been completely 
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ascertained.’”’ The Government is now con- 
sidering implementing an active prospecting 
policy to add to the figures of proved reserves 
those areas now coming under the categories of 
probable and possible tin-ore reserves. 

At the recent annual conference of officers of 
Malaya’s Department of Mines, Haji Abdul 
Khalid bin Awang Osman, Assistant Minister 
of Rural Development, said: ‘‘ It is the policy 
of the Alliance Government to encourage 
Malays to take part in the mining industry. 
One means of accomplishing this is to determine 
what parts of Malay reservations are tin 
bearing.”’ He told the officers: ‘‘ I would ask 
you to miss no opportunity of pressing on with 
this work.” 

In the first month of tin’ restrictions being 
lifted 38 mines in Malaya either re-opened or 
opened for the first time. Before the introduc- 
tion of tin control in mid-December, 1957, there 
were 37,171 people employed in the tin-mining 
industry in the Federation of Malaya. At the 
end of October, 1960, there were only 28,894 
still employed. 

Iron-Ore Discovery.—Rich iron-ore deposits 
have been found, it is reported, under the 
manager’s bungalow on the Sungei Toh Pawang 
Estate, in Kedah, in the Kulim Rubber Planta- 
tions group. A Sino-Malay syndicate holding 
an option to mine a large part of the estate is 
said to be considering a proposal to tunnel the 
hill on which the bungalow stands. It was 
recently announced that a Chinese mining com- 
pany had exercised its option to lease parts of 
one of the Kulim Rubber estates. 

The company anticipated that, following the 
completion of arrangements, mining would 
begin in March, 1961. The Kulim group would 
receive a guaranteed minimum royalty. 

The Malayan Department of Mines Research 
Division, it has been stated, has recently been 
experimenting with new methods with a view 
to stepping up the country’s iron-ore output 
still further. Mr. P. M. Sheahan, the Depart- 
ment’s chief research officer, said the research 
had two main aims—to increase production and 
to reduce production costs. The Division, he 
added, gave advice to miners on the installation 
of machinery and helped them to bring it into 
operation. It supervised mineral investigation 
by a drilling section, which had two mechanized 


and four hand-drilling units for rural develop-' 


ment and mineral prospecting. 
Japanese Exports to Malaya. 





Japan has 


been sending greater quantities of iron and 
steel to Singapore and the Federation of Malaya. 
Iron and steel round bars and galvanized iron 
sheets are now being widely used in Malaya for 


building purposes. The latest available official 
statistics show that for the first six months of 
1960 Singapore and the Federation of Malaya 
combined imported Japanese iron and steel to 
the value of (Malayan) $19,400,o0oo—an increase 
of $1,500,000 over the corresponding period of 
1959. 

The Japan Industry Floating Fair aboard the 
10,000-ton Aki Maru recently visited Port 
Swettenham and Singapore. Items on show 
included iron and steel, ship models, rolling 
stock, bicycles, motor vehicles, chemicals, and 
a variety of machinery and instruments. 


SOUTHERN AFRICA 
January 31. 

Uranium.—The only official announcement 
so far made concerning the recent discussions 
among the representatives of the Combined 
Development Agency (of the United States and 
the United Kingdom) and the South African 
Atomic Energy Board is that negotiations are 
in progress among the designated uranium 
producers to give effect to their decision. It is 
known that the new arrangements among the 
companies may include the stretching out of 
contracts on a contracted quantity basis per 
year and certainly provide for the transfer of 
contracts from high-cost producers to low-cost 
mines which will pay a royalty to the cessors. 
It is expected that those uranium producers with 
considerable tonnages of accumulated uranium- 
bearing residues from gold extraction will 
continue to treat such slimes, where uranium 
oxide is the principal product, but will suspend 
mining of uranium ore. In some of these cases 
gold ore mining operations or exploration for 
gold deposits will be resumed or embarked upon 
or continued. It is believed that there will be 
few, if any changes, in the contractual sales 
prices. Treatment costs in the uranium plants 
are only taken into account in the foregoing 
and the following. Mines with treatment costs 
of less than 20s. per lb. of U,O, include Vaal 
Reefs, Luipaards Vlei, Hartebeestfontein, and 
West Rand Consolidated; with costs from 
20s. to 30s. include Harmony, Blyvooruitzicht, 
Dominion Reefs, and Buffelsfontein ; from 30s. 
to 4os. include Afrikander Lease, Daggafontein, 
Western Reefs, President Steyn, Welkom, 
Doornfontein, West Driefontein, Virginia, and 
Freddies Consolidated ; from 4os. to 50s. include 
President Brand, Vogelstruisbult, Loraine, Stil- 
fontein, and, allowing for variations in the 
foregoing classification, the rising order given 
sets out the mines with rising treatment costs 
per lb. of uranium oxide. Treatment costs are 
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not available for Randfontein and East Champ 
d’Or. It is clear that the negotiations involve 
some very complicated assessments, and that 
some deviations from the foregoing generaliza- 
tions are to be expected. These deviations could 
be associated with such high-grade gold 
producers as Vaal Reefs, President Brand, 
Blyvooruitzicht, West Driefontein, Hartebeest- 
fontein, and possibly Stilfontein and Buffels- 
fontein. Individual company announcements 
are expected in the near future. Tender periods 
are believed to have closed. 

According to the statement of the South 
African Minister of Mines and the United 
Kingdom Atomic Energy Authority the con- 
tracts for uranium oxide sales would have 
provided for sales of 28,350 tons from the 
beginning of 1961 to the end of 1966—equivalent 
to an annual average of 4,725 tons. Under the 
new arrangements arrived at during the recent 
discussions the same tonnage will be sold, but 
over the 10-year period from 1961 to the end 
of 1970. This arrangement was arrived at by 
reducing quota sales to 22,397 tons in the six- 
year period to the end of 1966, an annual average 
of 3,733 tons, and spreading the balance of 
5,953 tons over the four years to the end of 
1970, which will represent an annual rate of 
sales to the United Kingdom authorities only 
of 1,488 tons. The new arrangement also 
provides for sales at a fixed price, instead of 
relating this to a formula based on a cost-plus 
and a cost-bonus allowance; the transfer of 
some production from high-cost to low-cost 
producers, which involves reduced output by 
some and suspension of production by others, 
and the assumption by the producers, pre- 
sumably through the Chamber of Mines, of 
control of the calcining plant on the West 
Rand, which prepares the oxides for packing 
and shipment. Under the old contracts produc- 
tion and sales would have been fixed at 6,200 tons 
a year over the 1961-63 period, whereafter the 
expiring of contracts would have meant a 
progressive scaling down of sales. 

The foregoing announcement was followed by 
a statement from the Chamber of Mines. With 
tonnages under the old contracts in brackets, 
the following are now the quantities to be sold 
in the calendar years given: 1961—4,797 


(6,200) ; 1962—4,382 (6,200); 1963—4,332 
(6,200); 1964—3,754 (5,300); 1965—3,244 
(2,900); 1966—1,888 (1,550); 1967—1,563 


(—); 1968—1,563 (—); 1969—1,509 (—); 
1970—1,318 (—). After 1970 free trading in 
uranium oxide will be conducted, but the 
industry expects to be in a competitive position 
regarding world markets. 





Business.—Boart and Hard Metal Products 
S.A., Ltd.—a company in the Anglo American 
group—has established three companies at 
Shannon, Eire, selected because of its central 
situation and the excellent facilities provided by 
the Government’s industrial scheme in the area, 
which is in the vicinity of the Shannon inter- 
national airport. The three companies— 
Shannon Diamond and Carbide Processing 
Co., Ltd., Shannon Purchasing and Trading 
Co., Ltd., and Shannon Carbide Sales, Ltd.— 
will manufacture and distribute products to 
associated companies. 

A new company has been formed by Rand 
Mines, Ltd., Centramic (S.A.), Ltd. (a subsidiary 
of Central Mining Finance, Ltd.), the Anglo 
American Corporation, Anglo-Transvaal Con- 
solidated, and Engelhard Industries of Southern 
Africa, Ltd., to acquire the interests of the 
Kennecott Copper Corporation in Virginia and 
Merriespruit. The arrangements provide for the 
sale by Harmony Gold Mining of 397 claims in 
the eastern section of its own holdings to the 
Virginia company, which will also enter into a 
tributing agreement with the Merriespruit 
company for the mining of a claim area in the 
northern section of the Merriespruit area. The 
latter company will be transferred to the Rand 
Mines group technical and administrative 
control. This suggests that the Merriespruit 
operations, apart from the tributing arrangement 
with the Virginia company, will be closely co- 
ordinated with Harmony’s operations. Drilling 
operations, previously conducted, disclosed that 
ih the western sections of both the Harmony 
and Merriespruit lease areas there is a multiplica- 
tion of the Basal Reef bands. It is possible that 
a co-ordinated exploration programme may be 
conducted to define more accurately the extent 
and potential of the multi-banded zone. 

Transvaal.—Blyvooruitzicht Gold Mining, 
like many other mining companies, is extending 
the use of structural reinforced concrete wherever 
possible in their general efforts to hold down 
costs. This company has completed the erection 
of a concrete headframe at its No. 4 shaft, in 
which normal sinking operations are now in 
progress. 

The new gold plant at the Central shaft of 
East Rand Proprietary. has been commissioned 
for test milling. In the initial runs the final mill 
product ran at about 80% minus 200 mesh, 
which is expected to decline with the build-up 
of the tonnage through-put to about the planned 
figure of 70%. Solution tailings have been 


running at about 0-003 dwt., which should in 
due course be reduced to the neighbourhood of 
the experimental figure of 0-oo1 dwt. 
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Buffelsfontein Gold Mining has now initiated 
excavations for the ventilation component of 
the eastern twin-shaft system and work on the 
erection of the winder house. Expansion of the 
gold plant capacity to the range of 200,000- 
240,000 tons a month has been virtually com- 
pleted and some of the new units have already 
been commissioned. The projected target for 
milling in the current programme has been set 
at about 180,000 tons a month, to be achieved 
by 1964. 

As a result of modifications and improvements 
to the treatment plant and extended under- 
ground development, which has yielded some- 
what encouraging results, the outlook for Union 
Tin Mines, Ltd., has been raised to a plane of 
cautious optimism. While the company is not 
yet out of the woods, the outlook is more 
encouraging than for some years. 

Stilfontein Gold Mining has completed and is 
now equipping its Toni shaft in the eastern 
section, south-east of the Charles shaft. With 
the completion of the reinforced-concrete head- 
frame shaft-sinking should not be long delayed 
in the Scott shaft, which will be sunk to a final 
depth of about 6,500 ft. Situated about 4,000 ft. 
south-west of the Margaret shaft, the Scott will 
serve the deeper levels of the mine and will be 
the last surface shaft to be sunk in the lease area. 
Eventually, as operations proceed deeper, all 
hoisting will be effected in the Margaret and 
Scott shafts, while the other shafts will be con- 
verted for sole use as up-cast ventilation units. 

Western Reefs Exploration and Development 
is now advancing operations preliminary to 
erecting the headframe and has well advanced 
construction of the shaft collar, preparatory to 
the start of shaft-sinking at the site of the No. 4 
shaft in the northern section of the property, 
immediately south of the Zandpan lease area. 
The shaft, 26 ft. lined diameter, will be sunk to 
a depth of 6,700 ft. and bratticed for both 
down- and up-cast ventilation. 

Vaal Reefs has completed sinking the ventila- 
tion component and, with that, the No. 2 twin- 
shaft system in the southern section of the lease 
area. Equipping the main hoisting component 
is still proceeding, where the Koepe winder- 
house has been completed and installation of the 
winder is in progress. The surface transfer rail- 


line is being constructed from No. 2 shaft to the 


gold plant, which is being extended. 

At Western Deep Levels preliminary work for 
the erection of the gold plant has been initiated 
and at its main vertical component of the No. 2 
shaft system, completed to its final depth of 
6,309 ft., the Koepe winder installation has been 
nearly completed. 


Development off reef should be initiated in 
the near future at Bracken Mines in the Kinross 
area from the completed ventilation unit of the 
twin-shaft system, to be followed shortly by 
reef development. The final depth of the 
ventilation component was 2,642 ft.; that of 
the main shaft will be about 2,700 ft., which 
should be reached in the current quarter. The 
mine has now started on the erection of its gold 
plant. 

Leslie Gold Mines has completed sinking the 
14-ft. lined-diameter ventilation component of 
its twin-shaft system to its final depth of 
2,055 ft. The erection of the gold plant has been 
started and will be taken to an initial capacity 
range of 75,000—-90,000 tons a month. First 
production is scheduled for 1962. 

Winkelhaak Mines, while continuing with pre- 
cementation operations at the site of the No. 2 
shaft in the south-eastern section, is now 
advancing operations preliminary to the start of 
sinking proper. This 23-ft. lined-diameter shaft, 
about 6,o00 ft. north-east of No. 3, will 
be sunk to about 4,300ft. in an expansion 
programme to raise the milling rate to the 
150,000—180,000 tons-a-month range. 

Orange Free State.—With equipping of the 
recently completed No. 3 shaft system of 
President Brand in the north-eastern section 
expected to be finished in the near future 
stope formation has already been advanced 
from current workings and there should be 
little delay in initiating stoping when the new 
shaft is commissioned. With the extension 
of underground operations a fall-off in the 
mill grade may be expected, but this decline 
is not thought to be very material to the 
extent of offsetting appreciably the anticipated 
expansion in the milling rate. This should rise 
eventually to the neighbourhood of 150,000 tons. 

The lateral extension of development in the 
northern section of Western Holdings has 
become severely restricted by inadequate 
ventilation capacity on the No. 1 shaft. 
Accordingly a ventilation shaft, 20 ft. lined- 
diameter, is being sunk at a fast rate in the 
immediate vicinity of No. I, 
converted into a conventional down-cast—up- 





which will be 


cast twin-shaft system. 

Free State Geduld Mines has completed 
sinking the ventilation shaft in the extreme 
south-western section and is now equipping it. 
The shaft will soon be commissioned for 
combined ventilation and hoisting duties. 

President Steyn has completed sinking the 
ventilation component of its twin-shaft system 
in the south-western section to 6,o10 ft. 
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Notes 


Edeco Hydrack Drill 


A new type of drill known as the Edeco 
Hydrack drill has recently been introduced. 
Suitable for use underground, it is shown in the 
illustration. The makers say that the drill head 
has a six speed range, giving 70 r.p.m. to 
700 r.p.m., covering the requirements for drilling 
with tungsten carbide drill bits or roller rock 
bits and for coring with tungsten carbide or 
diamond-set tools. It is powered by a reversible 
oil motor operating through a substantial gear- 
box and thrust assembly. Rotation is readily 
reversed for power “ break-out ’’ of drill rods, 
which in conjunction with the telescopic nose 
piece obviates loading of the rod threads when 
making or breaking joints, thus considerably 
reducing thread wear and accelerating making 
and breaking of rod joints. 

This telescopic nose piece provides a free run- 
out of approximately 5 in. obviating the ten- 
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dency to “jack’’ the complete drill head 
carriage upwards or downwards when making 
or breaking rod joints and it is not necessary 
to operate the feed control in an endeavour to 
match the speed of the carriage with the run-out 
of the threads. The cross feed water swivei is 
fitted with the water inlet on one side and a 
drain cock on the opposite side for releasing the 
water column prior to rod changing. An air 
hose can be attached to this drain cock to assist 
in freeing a plugged bit. 

The long-stroke 5 ft. 6 in. feed, operated by 
a closed-circuit hydraulic system, allows drilling 
for the full length of a standard 5-ft. rod in one 
operation. The infinitely-variable thrust en- 
sures sensitive control during drilling, a pressure 
gauge giving the operator a visual indication of 
the thrust applied. A booster supplies the extra 
hydraulic fluid required for the fast speed used 
when running or withdrawing the rods. Maxi- 
mum drilling speed is 4 ft. per min. 

The rods are gripped by two serrated tapered 
jaws, hydraulically operated from the main 
control panel. While the jaws are hydraulically 
controlled the actual grip on the rods is 
mechanically maintained by the tapered jaws 
and a breakdown in the hydraulic system cannot 
automatically release the rods held in the clamp. 
Drill rods with external flush joints and without 
spanner flats are recommended. The entire 
clamp is reversible to suit upward or downward 
drilling and has sufficient clearance to pass tools 
up to 3 in. diameter. It is traversed to one side 
when larger core barrels and standpipes are 
used. The thrust provided by the drill head feed 
may be employed for the insertion of stand- 
pipes. 

The design allows for drilling horizontally, 
vertically, or at any desired angle on either side 
of the main frame through 360°. When the 
frame is in the required position the top or 
bottom cross members can be removed if 
necessary without affecting the stability of the 
mounting. The telescopic side members, which 
are adjustable to suit the available head room 
between 7 ft. 6 in. and 12 ft. 5 in. without 
additional packing or supports, are fitted with 
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two screw jacks at the head and two Dowty- 
type jacks at the base. 

For transportation the frame is easily dis- 
mantled into separate tubular and channel 
sections. The cross shaft member which carries 
the drill base frame can be mounted within the 
upright main frame at any desired position. 

The hydraulic fluid operating the drill is 
circulated at high or low volume by rotary 
pumps powered by electric, petrol, diesel, or 
compressed-air motor. Further particulars can 
be obtained from English Drilling Equipment 
Co., Ltd., of Palace Chambers, Bridge Street, 
London, S.W. 1. 





Laboratory Magnetic Separater 

In a new laboratory machine for the separa- 
tion of predominatingly ferromagnetic mixtures 
(see illustration) the mixture is fed down a 
vibrating covered chute which is inclined side- 
ways as well as forward. An alternating mag- 
netic field is used giving the mixture a certain 
amount of fluidity and allowing it to proceed 
down the chute. The magnetic field is switched 
off for a few cycles several times in each second, 
just long enough for the vertical agglomerates 
to collapse and fall to the surface of the chute 
and releasing the non-magnetic particles. Two 
kinds of particles are constantly being shaken 
loose from each other, the magnetic particles 
being kept towards the higher side of the chute 
by reason of the non-uniform magnetic field 
produced by a current of several hundred 
amperes flowing in accurately-spaced rods 


Frantz Laboratory 


Separator. 


parallel to the chute. A divider in the chute 
near its lower end conducts the magnetic 
fractions to separate receptacles. 

With this system it is possible, it is stated, 
to make quite a clean separation of a mixture 
of 95% sponge iron and 5% non-magnetic 
gangue material in one pass, the rate of flow 
being limited to a few grams. per minute. The 
universal mounting of the chute and magnetic 
system permits reproducible adjustments of 
forward and side slope which are indicated on 
engraved scales. Magnet and vibrator intensi- 
ties are controlled by adjusting knobs and an 
ammeter. The cast-iron base contains the power 
supply and controls. 

The new machine, designated the Model E-1 
isodynamic separator, supplements but does not 
overlap in usefulness the Model L-1 laboratory 
separator. The latter machine is an extremely 
powerful and highly sensitive separator which 
will separate various fractions from mixtures of 
moderately magnetic, feebly magnetic, and even 
diamagnetic minerals, supplementing or re- 
placing other separation methods used by the 
mineralogist. The separator is made by 
S. G. Frantz Co., Inc., of 31 Kline Avenue at 
Brunswick Pike, Trenton 6, New Jersey. 





Electronically-Controlled Weighing 


Some notes have recently been supplied on a 
belt weighing arrangement particularly suitable 
for use where mixing or blending of two different 
products is required. The principle employed is 
explained by the makers as follows :—Material A 
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is weighed on an electronic continuous belt 
weigher, signals from the weigher control unit 
being fed to an electronic sampler and memory 
unit. The delayed signals from the memory unit 
are then used to control the excitation of a 
vibratory feeder which supplies the required 
amount of material B on to another conveyor 
which carries both materials. 

The belt weighing equipment comprises an 
electronic control unit and a _ weighbridge 
incorporating a linear inductive load cell which 
weighs material A. Voltage signals dependent 
on load are fed to a memory and sampler unit 
which registers average load and retains the 
signal for the requisite time period (up to 
45 sec.) before operating a servo-motor-driven 
toroidal transformer. The voltage output of the 
transformer supplies variable excitation to a 
vibrating feeder which in turn varies the flow 
of material B. 

Other special design applications are available 
to meet specific requirements and further 
particulars can be obtained from Electro- 
weighers (Birmingham), Ltd., of Moseley 
Street, Birmingham, 12. 


Drilling Demonstration 


At a recent demonstration at Pantmawr 
quarry Wickman, Ltd., of Banner Lane, Coven- 
try, showed the capabilities of the Gardner- 
Denver Air Trac drilling machine. The unit 
shown is illustrated here. Employing Wickman 
Wimet bits of 4 in. diameter for holes to a depth 
of 100 ft. in medium-hard limestone, the equip- 
ment maintained nett penetration rates of 65 ft. 
an hour, resulting in an overall drilling speed of 
50 ft. an hour. The Air Trac machine employs 
the PR-123J rock-drill with independent rota- 
tion. This provides three alternative methods 
of operation : Rotation without impact, impact 
without rotation, and impact with rotation. 
Reverse rotation can also be applied and this 
facilitates the uncoupling of rods. 

The piston hammer and the rotation motor 
are operated as independent units which allows 
a better control of the drill in both extremely 
hard and soft rock by varying both the rotation 
and the percussion—light impact and fast 
rotation for soft ground; heavier percussion 
and slower rotation for hard-rock drilling. There 
is no rotational load or drag on the piston 
hammer, it is stated, since all hammer energy is 
used directly for percussion. Drilling efficiency 
is, therefore, maintained irrespective of the 
depth of hole. Drilling rods used in the 
demonstration were supplied with Gardner- 





Denver Hi-Leed threads which ensure rigid 
connexions with particularly easy uncoupling. 

In spite of the extremely bad surface condi- 
tions the Air Trac mobility was unimpaired ; 
it towed its compressor over difficult terrain 
without trouble. 


Personal 


F. N. CHOLMELEY is returning from India. 

J. W. DEMPSTER is returning from Canada. 

R. W. Dron has left the staff of New Consolidated 
Gold Fields, Ltd., and is now centred in Glasgow. 

J. C. Hitt has left for Liberia. 

ALBERT Hopkins, of Hopkins Mining Con- 
sultants, Ltd., of Toronto, has been investigating, 
surveying, and mapping trap rock deposits that 
occur on a chain of islands in the North Channel of 
Lake Huron, Ontario, for Poly Ores Mining Co., 
Ltd., and Tough-Rock Quarries, Ltd. 

D. E. HuGHEs is now in Northern Rhodesia. 

J. E. L. Manners has left Northern Rhodesia for 
Australia. 

I. G. PERT is now in Ghana. 
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P. W. Rosinson, formerly deputy managing 
director of the Rio Tinto Mining Co. of Australia, 
Ltd., has accepted an invitation to join the London 
organization of Consolidated Zinc Corporation, Ltd., 
and will take up an appointment there associated 
with the development of the Corporation’s alumin- 
ium interests. 

J. E. Rosson is returning from Ghana. 

C. B. Roper has left Northern Rhodesia for the 
Transvaal. 

G. E. Savory has been appointed assistant 
managing director of Ruston-Bucyrus, Ltd., and 
F. WiLpMore has been appointed to the board of 
the company as director and commercial manager. 

K. B. SMALE-ApDaMs is now in Malaya. 

C. SmitH has been appointed assistant general 
manager of the Ore Mining Branch of the United 
Steel Companies, Ltd. He has been succeeded as 
group manager, underground mines, by F. 
HARRISON, previously assistant group manager, 
underground mines. 

Sir Puit1p SOUTHWELL has been appointed a 
director of the Cementation Co., Ltd. 

GEORGE L. L. STONE, metalliferous mining con- 
sultant to the General Engineering Division of the 
General Electric Co., Ltd., retired on December 31, 
1960. 

P. F. J. TRoLLopE has been appointed to the 
board of Hawker Siddeley Brush Turbines, Ltd., 
Hucclecote, with the title of works director. 

R. C. Vivian has left Eire to join South 
Crofty, Ltd. 


THE INSTITUTION OF MINING AND 
METALLURGY 


Elections and Transfers 


Member.—Philip Henry Brown, B.Sc. (Obias?) ; 
Roelof William Vos, B.Sc. (Barberton); John 
Earlstoun WILLIAMSON, B.A.Sc. (Springs, Trans- 
vaal). 

Associate Member to Member.—Reginald WILcox, 
A.R.S.M., B.Sc. (Plymouth). 

Associate Member.—Joseph Bootn, B.Sc. 
(Chingola) ; Anthony Michael Kent CLarKE, B.Sc. 
(Whickham) ; Colin Cyril Harris, Ph.D. (Leeds) ; 
Gines Moncapo, B.E. (Rio Tinto) ; Willem Tobias 
Petrus Mostert, B.Sc. (Nkana); Edward Joffre 
Buttifant SEWEL, A.C.S.M. (Cullinan, Transvaal) ; 


Harold Francis SMEDMAN, ALS AL: , B.E. 
(Mufuliva); Alan McLelland Cockburn SMITH 
(Esher); Norman John SNELLING, Ph.D., B.Sc. 


(Oxford) ; James Taytor, B.Sc. (Sutton). 

Affiliate or Student to Associate Member. 
Anthony Ronald ALLEN, A.C.S.M. (Eldorado, 
Saskatchewan) ; Warwick Armstrong BaAILEy 
(Banket, S. Rhodesia); John Vincent BRAMLEy, 
A.R.S.M., Ph.D., D.I.C. (Grimsby) ; Malcolm Albert 
BRAND, B.Sc., D.I.C. (Chingola) ; William DEMAIN, 
A.R.S.M. (Freeport, Texas); David Keith Sau tt, 
B.E. (Broken Hiil, N.S.W.); Barry Scott, 
A.R.S.M., Ph.D., M.Sc. (Ilford); Peter STEEN, 
A.C.S.M. (Chingola). 

A ffiliate—George Trelawney Muir, A.C.S.M. 
(Tronoh, Perak). : 

Student.—Sheikh Muhammed AkBar, B.Sc. 
(Baluchistan) ; Stanley Hurni ALDER (Camborne) ; 
Geoffrey Charles ALDWORTH (Camborne) ; 
Emmanuel Ofei BRucE-MicaH (Camborne) ; David 


CoLuie (Leeds) ; Colin Clive CRosson (Camborne) ; 
Anthony Patrick DERRICK (Camborne); David 
Magnus FERGUSON (Camborne); Robert Walter 
Jones, B.E. (Daggafontein); Richard KNIGHT 
(London); Gerald Levin, B.Sc. (Witwatersrand 
University) ; Colin Bruce MACKENZIE (Stockton-on- 
Tees) ; William Roy MiItTcHELL (Camborne) ; 
Krishna Murari, A.I.S.M. (Dehra Dun, India) ; 
Abdulai Jayah Musa (Camborne); Mieczyslaw 
Ludwik Bernard PoLtuK (London) ; Bryan Anthony 
Stim (London) ; Raymond Martin SMITH (Durham) ; 
Stuart Henbrey Situ, A.C.S.M. (Gibraltar) ; 
Christopher George STREETS (Camborne); John 
Grears TAYLOR (Camborne) ; Roger Graham 
TayLor, B.Sc. (London); Victor WALKER (Cam- 
borne) ; Abdullah Yusor (Camborne). 


Metal Markets 


During January ' 


Copper.—The calling-off on January 9 of the 
long-threatened strike at the Braden Company’s 
El Teniente mine in Chile (when company and 
union officials finally agreed to a 15°, general 
wage increase almost at the very hour the pre- 
viously postponed stoppage had been due to 
begin) removed the sole factor which had given 
the copper market any strength at all in the 
closing stages of 1960. It is not surprising there- 
fore that in the remaining weeks of January 
spot prices were barely maintained at around 
£220 per ton.2 Overall new consumer buying 
has not been all that marked since the New 
Year, thanks to a certain amount of caution 
over economic prospects, while labour troubles 
on the Continent—notably, the recent Belgian 
strikes—have not helped in this respect either, 
with the result that support for the market has 
been somewhat lacking. Setting aside day-to- 
day fluctuations it may be said that prices have 
held at a reasonable level in view of the surplus 
of supplies that undoubtedly exists at present. 

That the producers are aware of the situation 
was underlined by the decision of a number of 
them in both North and South America mid- 
way through the month to institute various 
cutbacks. Along with those announced last year 
by the Rhodesian producers these should result 
altogether in a drop in world output this year 
of some 250,000 tons. Yet there is still likely to 
be a surplus, which has been estimated at a 
minimum of 100,000 tons in 1961 and possibly 
nearer double that figure if there are no serious 
and as yet unforeseen interruptions to produc- 
tion and shipments. 

Nevertheless a substantial reduction of the 
likely surplus such as provided by the various 


1 Recent prices, pp. 72, 112. 
2 See Table, p. 112. 
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producers’ mid-January announcements could 
hardly be expected not to have some effect on 
sentiment. It was indeed the cutback announce- 
ments which accounted for the rally in prices 
after they had fallen to the £216 mark on 
January 17. That it was so short-lived, however, 
only goes to emphasize the basic truth that it is 
increased world consumption that is needed to 
give the market a really healthy tone. At the 
moment the best that can be hoped for is 
revival of the United States economy in the 
next few months—perhaps as an outcome of 
Presidential action—and a consequent pick-up 
in American copper consumption. Certainly, as 
far as the world outside the United States is 
concerned, present consumption, while perhaps 
below the peak levels established in 1960, is still 
good enough to leave only limited room for 
improvement for several months to come. 

Copper consumption in the U.K. in November 
was 68,168 tons, of which 53,328 tons were 
refined. U.K. output of primary refined copper 
in November was 9,832 tons and that of 
secondary refined 9,205 tons. End-month 
stocks of refined copper were down to 93,880 
tons from 96,469 tons at the end of October, 
while blister stocks were also down at 21,425 
tons against 21,564 tons in October. 

Tin.—While the long-term statistical fore- 
casts for tin in January remained such as to 
give the market a bullish undertone the fact 
remains that, with post-New Year buying slow 
to pick up, the volume of metal being offered on 
the market by the smelters was more than 
sufficient to keep spot prices almost continually 
drifting downwards.!_ Before the month was 
half-way through they were below the £780 
lower limit of the ‘“‘ middle”’ price range, but 
they soon rallied. 

It is by no means certain, even at this stage, 
how much the revival—such that it was—was 
due (initially at least) to intervention by the 
Buffer Stock manager. It is not even certain 
that he did intervene, for there was some short- 
lived resurgence of consumer buying at the time, 
which may itself have been the all-important 
factor. Subsequent price movements suggested 
almost until the end of the month that prices 
might sink below £780 again, but latterly 
offerings of spot metal tended to diminish and 
some American interest in nearby metal was 
seen. Whether this can be taken as heralding 
the development of some really noteworthy 
U.S. buying interest it is not possible to say at 
this juncture, but sooner or later United States 
buying must pick up. There is certainly room 


1 See Table, p. 112. 


for it, with the American tinplate industry 
currently operating at only half capacity or 
thereabouts. For that matter there is also 
room for some improvement in the tinplate 
trade generally. However, this should not be 
long delayed, for the recent weakness outside the 
U.S. seems largely attributable to seasonal 
influences. 

U.K. November tin consumption was 2,164 
tons and production was 2,408: tons, both 
higher than the October figures. Stocks were 
also up at the end of November as compared 
with the previous month (11,366 and 11,248 tons 
respectively). 

Lead.—The lead market was again depressed 
in January; not once during the month did 
official spot prices even touch £65 per ton.! With 
such an excess of supplies as overhangs the lead 
market these days it is not surprising that there 
was little in the market of real interest to either 
traders or observers, except in the very earliest 
part of the month when the changeover to the 
new London Metal Exchange trading contract 
was accomplished. It was that—or rather the 
increased cost of putting metal into warehouse 
on warrant, as required under the new trading 
basis—which resulted in prices in the first few 
days being generally £1 10s. per ton above those 
ruling towards the end of December. 

As the month progressed there was consider- 
able talk about the possible outcome of the next 
International Lead and Zinc Study Group 
meeting, which is due to take place in Mexico 
City next month, the question uppermost in 
everyone’s minds, of course, being whether or 
not the group will recommend further restric- 
tions on production and shipments. These are 
still early days, but the general opinion at the 
moment seems to be that any such recommenda- 
tion will very likely be resisted unless producers 
already restricting their activities get more co- 
operation from the others than they have done 
so far. However, according to some reports in 
January, a number of Spanish lead mines are 
threatened with closure because of the poor 
level of current prices, which is a sobering 
thought and might possibly make for a more 
co-operative attitude among world lead pro- 
ducers generally in the next few months by 
emphasizing the dangers many of them ulti- 
mately face. At the same time the cutback 
announced in mid-January by the Cominco 
organization in Canada may be a forerunner of 
similar restrictions by other companies though 
so far there have been few signs of any such 
developments. 


1 See Table, p. 112. 
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United Kingdom lead consumption in Novem- 
ber totalled 33,541 tons, while production of 
English refined lead in the same month was 
7,745 tons. End-November stocks amounted to 
64,461 tons, compared with 60,218 tons at the 
end of October. 

Zine.—Apart from some initial improvement 
in spot values of the order of £1 10s. per ton—to 
account for the extra cost involved in putting 
metal into warehouse on warrant to comply with 
the trading basis laid down in the new standard 
L.M.E. zinc contract—the zinc market in 
January showed little change overall from that 
in December.! Prices remained depressed for 
much the same reason as in December—namely, 
that the finely-balanced supply/demand situa- 
tion existing in recent months was adversely 
affected by the continued high level of United 
States zinc exports. With consumer demand on 
this side of the Atlantic somewhat below the 
recent peak these have been (and still are to 
some extent) having a more disturbing influence 
on the market than might otherwise have been 
the case. Consequently if prices are to show any 
real improvement it is generally agreed that 
United States consumption must pick up more 
than somewhat. 

Normally the existence of the U.S. zinc import 
quotas means that changes in American 
domestic consumption, whether for better or 
worse, have little effect on the world market. 
With exports running at the sort of levels they 
were in December and January, however, what 
is needed if the market is not to be further 
depressed is that the metal should be absorbed 
on the domestic front rather than shipped to 
Europe and elsewhere. 

November zinc consumption in the U.K. 
totalled 32,598 tons. Output in the same month 
amounted to 7,255 tons, while end-November 
stocks stood at 52,659 tons compared with 
49,871 tons at the end of October. 

Iron and Steel.— Demand from the iron and 
steel industry’s main customers varies consider- 
able. On the one hand the big drop in motor-car 
production has hit those sectors of the steel 
trade which cater for this industry, particularly 
the wide and medium strip mills. Other 
makers of consumer goods, too, have been 
affected by the Government’s credit restric- 
tions and are taking much less steel today. 
Although the Government has eased _hire-' 
purchase controls they are not expected to 
affect the immediate position and it may be 
some months before they are translated into 
a higher rate of demand. Exports are meeting 


1 See Table, p. 112. 
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with heavy competition and, because of a fall 
in tinplate sales, production has had to be 
reduced. Users of heavy steel, however, have 
maintained their pressure and the heavy section 
and plate mills have plenty of work on hand to 
keep them busy well into the second quarter. 
Capital building projects are absorbing sub- 
stantial tonnages of steel and the demand for 
reinforcing rounds also is at a high level. The 
long-term outlook, however, is clouded by the 
state of the shipbuilding industry which is 
causing considerable anxiety. 

Last year U.K. exports of iron and steel 
reached a new record of 3,290,000 tons, an in- 
crease of 6° over the previous peak set up in 
1959. Competition in overseas markets in 1960 
was considerable and it is expected to become 
hotter this year, which will mean that the U.K. 
steel industry will have to make a big effort 
if it is to improve upon last year’s figure. 

Iron Ore.—Production of raw steel and pig- 
iron last year achieved new records and vast 
supplies of raw materials were required, of 
course, to feed the blast-furnaces and melting 
shops. Imports of iron ore in 1960 reached a 
new record of 18,014,051 tons, which was 35% 
higher than the 1959 total and 9°4 more than 
the previous best set up in 1957. A noteworthy 
feature of last year was the fact that imports 
were higher than home production. During the 
first eleven months of 1960 (latest figures avail- 
able) output was at an annual rate of 17,100,000 
tons, as compared with an actual production of 
14,870,000 tons in the previous year. 

Aluminium.—There were two events of 
interest in the U.K. aluminium scene in January. 
The first was another all-round increase in 
aluminium and aluminium alloy semis prices, 
amounting to a minimum of 3d. per lb., with 
some alloy semis increased by 1d. or 14d. per lb. 
In all cases the increases arose out of higher 
costs resulting from the granting of a recent 
engineering wage award. The last increases (in 
April, 1960) were also the results of the granting 
of higher wages. Once again, therefore, the 
United Kingdom aluminium fabricating in- 
dustry has underlined how close are its profit 
Margins, in common with those of Britain’s 
copper and brass fabricators who have also had 
to mark up their prices recently for the same 
reason. 

Tight profit margins are not the only difficulty 
facing the industry, however. There is also the 
increasing competition from imported alu- 
minium semis, as the second major event of the 
month—the publication of the final 1960 
aluminium and aluminium alloy import figures— 
amply demonstrated. At 13,563 tons last year’s 
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total semis imports were more than double 
those of 1959 (6,468 tons) and, with imports of 
unwrought metal, they brought the overall 
figure for arrivals of aluminium in 1960 to 
325,470 tons. This compares with 256,740 tons 
in 1959. 

As always Canada was again our principal 
source of aluminium last year, but for the first 
time the Canadian share of total arrivals was 
down to just over half (163,009 tons). In 1959 
Canada supplied this country with 145,222 tons, 
but this was a higher proportion. The sharp 
increase in arrivals from the U.S.A. (101,935 
tons, as compared with 44,751 tons in 1959) and 
the United States percentage of the total 
effectively demonstrated the extent of U.S. 
penetration into the British market in the last 
two years as a result of various takeovers (or 
part takeovers) of British concerns. 

Antimony.—After the recent {10 per ton 
all-round increase in English antimony regulus 
prices—which, as reported last month, brought 
99° material up to £210 per ton delivered and 
99°6% up to £217—Chinese offering prices in 
this country were also increased. For a matter 
of ten days the Chinese selling authorities with- 
drew from the market pending a decision on 
whether or not to put up their prices, but 
eventually they came back with offers of regulus 
99°6% at £166 to £168 per metric ton c.i.f.— 
some £14 up on the previous figure. With duty 
now chargeable at 25% ad valorem against £40 
per metric ton previously (because whichever is 
the greater is provided for in the import 
regulations) the price of Chinese 99-6% 
material is now less than £6 per ton under 
that of comparable domestic material. It is 
not surprising, therefore, that so far customers 
have shown little interest in Chinese antimony 
since the increase. The previous increase in 
Chinese prices was followed by not inconsider- 
able customer reserve, by all accounts, and 
eventually the Chinese sales agency had 
apparently to make some unofficial reduction 
in its quotations to get business. No doubt that 
is what potential consumers are hoping for 
again. So far as Chinese 99% antimony regulus 
is concerned offers have ceased since the New 
Year, apparently on account of a shortage of 
supplies. Interest in metal imported from 
Russia remains negligible. 

Arsenic.—Arsenic prices continued to rule 
unchanged throughout January at £40 to £45 
per ton, ex store, for the trioxide and £400 per 
ton for the metal itself. 

Bismuth.—The price of bismuth metal in 
January was again unchanged at a nominal 
16s. per lb. for 1-ton lots, ex-warehouse. 





Cobalt.—Cobalt prices continued to rule 
steady in January, as they have done every 
month since March last year. Open-market 
metal was again quoted at 12s. per lb. delivered 
and U.K. contract metal remained at tos. od. 
per lb. Black cobalt oxide was again quoted at 
7s. 10d. per lb., while the grey oxide was once 
more fetching 8s. 4d. 

Cadmium.—January was another quiet 
month for the cadmium market (like December 
before it) following the recent increases in the 
prices of metal imported into this country from 
the United States and the Continent. Once 
again U.K. and Empire metal 99:9°%% was 
quoted at 11s. per lb., while foreign material 
was quoted at 1os. 9d. to 11s. per lb. delivered, 
both for 1-cwt. lots. 

Chromium.—Chromium metal prices con- 
tinued unchanged during January at 6s. 11d. 
to 7s. 4d. per lb. 

Tantalum.—The recent strength of the 
tantalite market was no less in January. 
Although dealings were less active both before 
and after Christmas than for some little time 
previously prices again held steady throughout 
the month, with ore assaying 60% Ta,O, 
quoted once more at 1,000s. to 1,200s. per unit. 

Platinum.—With no change in the price of 
platinum in January, and day-to-day trading 
remaining very quiet, interest in this metal 
recently has centred on the yearly statement by 
the chairman of Rustenburg Platinum Mines, 
the South African producer. The fact that he 
was unable to confirm the more optimistic of 
the recent pronouncements regarding increased 
demand from the oil industry has given rise to 
some conjecture as to whether or not the present 
price of £30 5s. per troy oz. for Commonwealth 
material may have to be reduced at some not 
too far distant date. The recent widening of 
the margin between this price and that charged 
for Russian material (currently £28 5s. to 
£28 15s. per troy oz.) is undoubtedly a factor 
that Commonwealth suppliers will be watching 
with some interest. However, as some observers 
have hastened to point out recently, the 
immediate risk of a cut is not so great as it 
has been on past occasions when there has been 
a comparable difference in values because 
activity in Russian metal is, if anything, on an 
even smaller scale than previously. 

Iridium.—Iridium sponge and powder was 
again quoted at £20 to £26 15s. per troy oz. 
throughout January. 

Palladium.—There was no change in palla- 
dium quotations in January. With trading 





interest only very limited they remained 
throughout at £8 tos. to £9 7s. 6d. per troy oz. 
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Tellurium.—tThe tellurium market remained 
strong in January, but quotations remained 
throughout at 28s. 6d. per lb. for tellurium 
lump and powder and 4os. per lb. for sticks 
(minimum 99% purity). 

Osmium.—Quotations were unchanged in 
January at £17 to £25 per troy oz. 

Tungsten.— During January consumer 
interest in tungsten ore was again only very 
moderate, but the market was weak throughout 
and published prices dropped steadily to an end- 
month range of 140s. to 145s. per long ton 
unit, c.if., as compared with 148s. to 153s. at 
the outset. The weakness was partly on senti- 
mental grounds and partly the result of several 
low-priced sales of Russian and other East 
European material at various times during the 
month. Latterly, however, consumers came 
back into the market with something of a rush 
and at the very end of January and the begin- 
ning of February a volume approaching 150 
tons changed hands in a matter of days, 
albeit at prices which suggested further weak- 
ness in first half of February. At the time of 
writing the quoted range for Contract “ B”’ 
material is 136s. to 142s. 6d. 

Nickel.—The price of nickel remained at the 
producer-maintained figure of £600 per ton for 
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refined material throughout January when 
there were no new developments of any market 
significance. 

Chrome Ore.—Quiet routine trading on the 
basis of long-term contracts was again the 
feature of the chrome-ore market in January. 
Quotations for metallurgical-grade ore from 
Rhodesia and Turkey were again unchanged at 
£15 5s. per ton c.i.f. and $33°50 per ton f.o.b., 
respectively, although the latter figure was just 
as nominal in January as it has been in past 
months. 

Molybdenum.—A healthy tone again pre- 
vailed in the molybdenite market in January, 
although published quotations were again un- 
altered throughout at 8s. 11d. per lb. Mo 
contained f.o.b. mine for material obtained from 
the Climax organization and gs. 3}d. per Ib. 
c.i.f. for ore from other sources. 

Manganese Ore.—Conditions in the man- 
ganese-ore market have continued very subdued 
in recent weeks. Though published quotations 
have been unaltered since December at 68d. to 
7id. per unit, however, consumers recently have 
been indicating slightly weaker prices for South 
African ore except low-grade material with only 
low phosphorus content. Generally, however, 
the market is still largely nominal. 


Tin, Copper, Lead and Zine Prices 


Tin, minimum, 99-75% ; Copper, electro; Lead, minimum 99-75° ; and Zinc, minimum 98%, per ton 
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Tin 
Date - } 
| Settlement 3 Months Spot 
= a” £  s. eae 
Jan. 11 782 0 784 5 218 73 
12 780 0 783 5 216 124 
13 780 0 784 10 217 123 
16 779 10 783 10 217 123 
17 781 0 784 0 216 7% 
18 784 10 787 15 221 7 
19 784 10 787 15 222 173 


20 | 782 0O 785 15 219 123 
23 781 0 784 5 220 124 
24 781 O 784 10 219 17 
25 781 10 784 15 218 174 
26 784 0 786 15 217 23 
27 787 0 789 5 217 174 
30 | «784 10 787 15 218 7 
31 784 0 787 5 219 10 
Feb. 1 785 0 788 15 | 217 73 
2 786 10 789 15 218 12] 
3 788 0 789 15 219 73% 
6 786 10 788 1 221 7% 
7 788 0 790 221 73 
8 
9 
0 





5 
} 5 2 
| 788 0 790 15 220 12 
787 10 790 5 218 123 


3 Months Spot 


Copper Lead Zinc 


3 Months 

















£ Ss. a a fs. fe 
219 7 63 6 64 11 77 18} 76 173 
217 17 63 13 6S 1 77 133 76 173 
219 2} 64 7 65 11 79 O 77 17 
218 17 64 3 65 11} 79 124 78 11 
Zi7 12 64 3 65 8 79 11} 78 11 
Zi FZ 64 124 65 16 79 12 we 1 
222 iF 64 11 65 16 78 13 78 6 
220 73 64 1 65 6} 79 2 78 13 
220 173 63 11 64 16 7 7 a OF 
220 74 63 11 64 16} Ze 5 78 6 
219 7 Gs 7 64 13 78 133 78 12 
217 12 63 6 64 124 78 13 78 13 
218 7} 63133 64164 | 79 1} 7818 
219 Zt 63 16] 65 1 a 2 wo 3 
220 124 64 1 65 3 79 11 79 8 
218 124 | 64 14) 65 14!) 79 33) 79 1} 
* 220 5 64 3 65 6 vo 3 7 1 
220 12 64 7 65 124 79 6 70 2 
222 74 64 7 65 11 79 12 79 12 
223 2 64 17 65 18 80 174 80 8: 
222 123 64 174 65 18 81 124 80 12 
220 173 6415 | 65 183 81 133 80 16 
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Blyvooruitzicht 


Brakpan 


Buffelsfonteint......... 


City Deep... 


Cons. Main Reef........ 


Crown Mines. 
Daggafontein 
Dominion Ree 
Doornfonteint 


D Sekiseron 


D’rb’n Roodeport Deep. . 


East Champ D’Orf..... | 


East Daggafontein...... 


East Geduld. 


East Rand P.M......... 


Eastern Trans 
Ellatont 


vaal Consol 


Freddies Consol......... 
Free State Geduld...... 
Free State Saaiplaas .... 


Geduld 


Government G.M. Areast 
Grootvlei Proprietary... 
Harmony Gold Mining. . 


Hartebeestfon 
Libanon..... 
Loraine 


teint 


Luipaards Vleit........ 
Marievale Consolidated. . 
Modderfontein East..... 
New Kleinfontein....... 
New Klerksdorpt....... 
President Brand........ 
President Steyn........ 


Rand Leases. 
Randfonteint 


Rietfontein Consolid’t’d. 
Robinson Deep......... 


Rose Deep... 
St. Helena Gol 


id Mines... 


Simmer and Jack....... 
S. African Land and Ex. 


S. Roodepoort 
Spaarwater G 
Springs ..... 
Stilfontein Go 
Sub Nigel... 


ee 
arate in catia 
id Miningt 


Transvaal G.M. Estates. . 


Vaal Reefst. . 


Van Dyk Consolidated. . 


Venterspost G 


eee 


Village Main Reef....... 


Virginia O.F.S.t 


Vlakfontein. . 
Vogelstruisbul 


eee 


Welkom Gold Mining... . 
West Driefonteint...... 
West Rand Consol.f.... 
Western Holdings...... 


Western Reef. 
Winkelhaak. . 


Witwatersrand Nigel. ... ie 


Sesecccees 














OUTPUTS 
DECEMBER JANUARY 

Treated Yield Treated | Yield 
Tons Oz.* Tons Oz.t 
128,000 | 83,035 | 135,000 | 87,610 
146,000 17, 747 | 146,000 17,760 
1467000 148,000 | 61,190 
112,000 119,000 | 24,268 
45.000 ¥ 45,000 | 10,207 
175,000 97: 189,000 | 32,819 
215,000 ,452 | 222,000 | 44,970 
37 ,500 36,300 530 
105 ,000 é 110,000 | 45,914 
183,000 , Of 192,000 | 34, 943 

12,500 f 12,000 322 
104,500 $ 108,000 | 18, 300 
120,000 ,8 125,000 | 35,938 
216,000 | 50,928 | 236,000 | 51,616 
19,300 | y 19,800 5,978 
26,000 | 6,193 26,000 | 5,939 
58,000 3, 26% 61,000 13,048 
93,500 | 81,111 95,000 | 82,621 
40,000 £94,457 50,000 | 11,491 
76, 090 | 12,761 80,000 | 13,005 
9,8! 2 9,534 
| 44,507 
2 71,886 
| 57,7 60,450 
115,000 | 27,889 | 117,000 | 28,167 
81,000 | 18,399 | 82,000 | 19,475 
113,000 | 13,060 | 114,000 | 13,060 
94,000 | 23,177 | 99,000 | 24,106 
97,000 | 7,467 58,000 | 6,670 
72,000 | 10,100 74, 000 | 10,05) 
9,900 1,114 10,600 1,359 
115,000 | 91,427 | 118,500 | 93,616 
105,000 | 39,283 | 106,000 | 39,628 
188,000 | 26,508 | 181,000 | 25,068 
167,000 | 10,206 | 164,000 9,635 
14,000 3,369 12,000 | 3,184 
44,000 | 10,004 | 43,000 | 9,879 
24,000 | 4,280 | 25,000 | 4,290 
72,000 | 59,784 | 178,000 | 61,859 
70,000 | 12,720 70,000 | 12,848 
98,500 | 20,440 | 101,000 | 20,959 
29,000 7,183 30,000 7,262 
10,800 3,451 11,100 ‘ 

92,000 | 12,667 94,000 

168,000 | 76,380 | 171,000 ih) 
,000 | 14,749 | 66,500 15, 032 
01,000 | 46,945 | 103,000 47,826 
73,000 | 11,290 73,000 | 11,411 
114,000 32; 753 114,000 | 32,712 
30,000 | 4,170) 31,500) 4,174 
12,000 27'890 132,000 | 27,647 
50,000 | 18,204 ye 18,811 
81,000 | 17,502 3,000 | 17,604 
96,000 | 30,431 m7, 000 | 30,091 
130,000 _ ( ,D82 
201 ,000 i, 02% 
155,000 106° 175 >» | 159,000 |109,282 
135,000 38,814 | 139,000 | 40,310 
92,000 | 31 301 95,000 | 32,301 
19,400 | 4,301 20,000 | 4,290 
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PRODUCTION OF GOLD IN SOUTH AFRICA 
RanpD anv O.F.S. | OutsipE ToTaL 
} Oz. Oz. Z. 
February, 1960 ..... 1,675,248 14,107 
re 1,664,514 03 , 258 
April 1,734,310 71,030 
May .. | 1,765,880 803,777 
| June... | 1,775,335 12,865 
July | 1,776,141 15,814 
August 1,778,711 15,488 
September 1,774, 967 10,319 
a | 1,777,495 13,462 
November ..... Pre 1,775,624 11,783 
December.......... 1,744,406 78,450 
January, 1961. —_— 


t 253s. 3d. * 252s. 8d. ¢ Gold and Uranium. 
COST AND PROFIT IN THE UNION * 
| | Work’g , Work’g | Total _ 
Tons Yield cost profit working 
milled per ton perton per ton profit 
s. d. s. d. i= £ 
Dec., 1959 . 17,670,000 | 72 2! 4510 | 26 4 (30,559,937 
Jan., 1960 . = -- — — | —- 
ae — — — _— site 
a 17,464,400 | 72 8 46 5) 26 3 (30,105,571 
ee — — _ — — 
eer _ _ _ _ _ | 
— 17,968,300} 73 9! 46 3] 27 6 |31,941,743 
_. Pee —_— _ — _ _ | 
August . _ —_— _ _ _ 
ND 04.654: 18,103,100 | 74 0; 46 4] 27 8 [32,201 ,685 
OO ee _ _ a _— _ 
MO Seiccas _ _ — — _ 
Dec — —_— —_ — 33,039,583 





* 3 Months. 

















1 

GoLp CoaL | 

MINES MINES | ToTaL 
Je ee ree 383,212 30,933 | 414,145 
MEER cK rondacudasenssctewes 380,593 | 31,435 | 412,028 
, REE? Oe 378,626 | 31,879 | 410,505 
PED 60.600 0:010% 374,303 32,321 406,624 
September 30 369,751 2,996 | 402,747 
are 368 ,391 33,387 | 401,778 
November 30 367,658 | 33,052 | 400,710 
4 eee 364,407 32,791 397,198 
January 31, 1961 —_ | — — 


pacstemeamainaneastit METAL OUTPUTS 


4-Week Period 









































To Dec. 31 
Lead Cones. |Zinc Concs. 
Tons Ore tons tons 
Broken Hill South....... — — — 
| Electrolytic Zinc........ [ 18,271 749 3,878 
Lake George............ | — — 
Mount Isa Mines**...... | 62, 634 3,990T 4,735 
New Broken Hill........ — a+ 
| North Broken Hill....... 33,607 6,561 7,386 
££ 8 Sa | — — — 
Rhodesia Broken Hill*.. . -- 3,557¢ 7,497¢ 
*3 Months, ** Copper 3,470 tons blister; 6,439 tons concs.; t Metal 
RHODESIAN GOLD OUTPUTS 
DECEMBER JANUARY 
Tons Oz. Tons Oz. 
Cam and Motor........... -- a — — 
Ve 22,300 4,360 22,500 4,365 
Globe and Phoenix........ — iis ans 
Motapa Gold Mining...... io— _ ome — 
i eee 3,079 | —_ 3,009 —_ 
Coronation Syndicate. . 11,073 —_ 12,466 — 
Phoenix Prince*.......... J — | = | pt _—_ 
* 3 Months. 
WEST AFRICAN GOLD OUTPUTS 
| DECEMBER | JANUARY 
| Tons | Oz. | Tons Oz. 
Amalgamated Banket..... 47,835 | 10,326 3,494 | 10,778 
| Ariston Gold Mines....... 41,000 | 11,218 x 500 | 11,325 
| Ashanti Goldfields........ 37,500 | 30,000 | 38,000 ». 600 
PES A awcus ts sbuienes 35,000 | 6,700 27,265 
po eer is _ 4,609 — 
Ghana Main Reef ........ 11,405 4,334 | 12,110 3 
DIES a et 7,2 3,765 7,200 3,750 
Lyndhurst.........000- — — “= — 
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PRODUCTION OF GOLD AND SILVER IN RHODESIA AUSTRALIAN BASE-METAL OUTPUTS 
| 1959 1960 Concentrate Production 
| | (Long Tons) 
| Gold | Silver Gold Silver | Period 
} (oz) |  (02.) (0z.) (0z.) | Zinc | Copper (a) Lead 
January......... 46,489 18,077 44,902 | 29,711 Se ee ere | 246,693 89,162 305, 163 
February.... 43,366 19,806 45,754 | 29,865 Provisional 
eee 48,397 17,394 45 ,309 29 , 656 1959—January ............. 12,946 7,744 14,874 
Pee siecicnae 46,315 5,694 48 ,607 6.847 | er ee 237 658 8.493 
Soe 46 , 42: 46,280 47,542 62,912 | IR Re 27 ,377 9,776 
pO 49,995 31,386 45,884 | 34,298 | re ee | 82,992 8,142 
ee 46,512 | 82,734 | 44,865 | 33,323 | 2 RS aah rata 257122 97400 
eee 38,727 29,178 48 ,284 28,931 | BEE icigcivnsnceovies.s 27,786 10,087 
September 56,760 33 ,837 48,865 | 38,951 | MUI sc sie sib sasaieisiccecuete 17,570 10,351 
October 48,528 32,314 47,473 | 37,308 | Serer 25,115 9,757 
November 47,916 31,092 _ | - | eer 28,671 9,088 
December 47,452 31,175 — /! => | BE 65.2.0: aisinscrees 28,923 8,701 
. November ........... — — —- 
Ww ESTR ALIAN GOLD PRODUCTION — December............ } = = = 
i. age sy © E Eee (a) includes Cu content of direct smelting ore. 
1958 1959 1960 pa pts i = 
| OUTPUTS OF MALAYAN TIN COMPANIES IN LONG TONS 
Oz. Oz. Oz. | OF CONCENTRATES 
January 66,562 63,924 64,794 a 
February ... oa 65,965 65 ,035 66,789 eae —— ‘ 
I icicsiebouniene 65,420 65,408 61,941 | sce Barwell BE sre 
Na: Sida sascacecesalave.o sie 60,855 62,686 65,373 OR ee 99 95 70 
May... ..22...0.00. ae | Se | See | koe amped. | — | — | = 
ais cies, stats 9)6,5 67,929 74,590 74,902 HMMA MANN oo ous ded sca: sreRia ce acersre's ab, 637* side 
July 2.2... eeeee eens 81,106 78,974 Oirtee = | GAL... cacisesssseccoess sce 218 215 247 
Ee 68,610 68,546 67,466 | Chenderiang.............ccecees ves 74* ss 
September 68,744 66,501 68,794 Gapeng Consolidated.............. me 652* -- 
October ....... 70,128 70,427 67,310 Hong Fatt (Sungei Besi)........... -- 1204* -- 
November 67,562 68,858 107,815 | PE TOS 56 scocscccicciccsvene — 48* “= 
December | 120,1 117,474 76,269 | Idris Hydraulic..............00006 — 1143* — 
= ae eae 1 RO orc oekche aieicis\Siasava:s:a’s ntous'a = a 13 
Total.......... 867, 187 861,122) 809 (5 | Kampong Lanjut.. 277 257 1903 
| Kamunting ..... rane 139 122 116 
AUSTRALIAN GOLD OUTPUTS a ee ae = 85* -- 
DE ci phikneu nse sceeewncewenne —_ 95* — 
Ww Killinghall SES eee ee re _ 112* _ 
5p iatoniatarnenes EE cet pnnrsseccunegicnes 254 | 23 15} 
To Dec. 6 | To Jan.3 a ee ccccccccccccccces ae = or 
| MUAlA NAMPA... cee eee reece veveee «VJ . . 
Tons . | Tons Oz. a ae Picssibrais eictmate sie annals ~ - = 
Central Norseman........ 14,300 6,174 | 14,083 8,239 —_ pcotes er Otte S 33 - = 
Gold Mines of Kalgoorlie.. 42,128 10,882 | 40,336 | 11,655 | | cepa ig ela ate i ae = 
Gt. Boulder Gold Mines*. . — “= = 4 oT eS deal ia 600 a 
Gt. Western Consolidated.. | 34,012 482 | 20,754 4,689 sonal tem ALOR. eee secess = 30° ae 
Lake View and Star*...... ~- — 7 | Bp! 968 | 41,375 | Pahang Consolidated.............. aa poids rs 
North Kalgurli........... 27,628 317 | 29,428 SOG ~~ Seeeaeepeanenaeneae = ae S 
Sons of Gwalia........... 12,198 | 15,301 | 3,581 ee in eta ss oss aR 1% =a 
Mount Morgan..........- — 1 | SURE 2 oyaapagghenneanana 26 el - 
* 3 Months. TET ae ne Fhe 63 66 63 
PEA ee an en ara —_— 188* os 
ONTARIO GOLD AND SILVER OUTPUT TT ER ae ea = ae | — 
: ; —— Siamese Tin Syndicate (Malaya).... os 43 7 
P , I i <o isin ale sh 0:4:0./0 5.6162 3254 8094 345 
Tons Gold Silver Value | 
| Milled | Oz. | BE = a1 
August, 1959 .... | 683,819 | 191,598 | 29,141 | 6,498,545 | Sungei Best------------2--222007: =i ae bo 
Lys , GWRMEINWIA So ccc ccscscccceccecss. — | 314 a 
bi eaye Taiping Consolidated.............. _ 230* _ 
770,437 pe See) ase i. 
775,803 a * Ee eee ee ws sae Wea 
af MN ee eo corn bee — |} — 
14309 OMGEe TIALDOUP. ..0.0.0.0 ccc cceeees 183 128 | 153 
779,487 THOMOR . .......0.05-ssecsesseecees _— 714* — 
784,391 * 3 Months. 
™ | 
oe | NIGERIAN MINE OUTPUTS 
712,792 | ; 
772,984 | Oct. | Nov. 
October.......-- 805,753 33,808 | Tons _ Tons 
November ....... 785,133 BL, 149 ae in a ee 
; Cassiterite ....... eee e cece cece ener eeeees 996 S85 
MISCELLANEOUS GOLD AND SILVER OUTPUTS __ | fojumbite «..----000--sseeersreeerssrreess gh Mey 
fi uw l 1 ERIN ISIE SOE ES A EES ORE a 76 65 
| DECEMBER JANUARY I id CA alr ctuicd alegre Meee bee bri ke his ease — —_ 
I A aig atin ba bs deaaseaaeeal baka ties — _— 
Tons Oz. Tons Oz. OS EOL EE ee eA AT 25,823 18,52. 
ial aig 5:5 nA tecaraiin bin ceivione Ss coiibarg hin geai tree 1 1 
eee eee a 690 _ fag a. aia. <--sigiice Dorbinvn scohca bike eieece eh ek 1 18 
Lampa (Peru)f.........0. —- 43,335 —- i ao aie oe lb/stasnlace ordihs-orateiets dia mraaa anne ae _- —- 
New Guinea Goldfields. ... 4,061 2,226 — — IID ata coregestn-anihin:ah wieuanavele Saha fede dial boat a Ahairir = 
po | eer —- — — EE Wd hakeb ene sch ORK Wee e eee ewes eee -— = 
ay 7 RUE Sen also ode mee id motlensonari oh 140179 
t Oz. Silver : Copper, 141 tons; {1 tons. * Oz 
































Am 
An; 
Bat 
Ber 
Bis 


Fal 
Gee 
Gol 
Jan 
Jos 
Ka 
Ka 
Kat 
Kef 
Lon 
Mav 
Nar 
Nar 
Nar 
Rib 
Siar 


Sou 
Tav 
Tin 
Uni 


Gok 
Silv 
Diai 
Coa 
Cop 


Tin 

Plat 
Plat 
Asbi 
Chri 
Man 
Lea 


Iron 
Man 
Iron 
Iron 
Cop] 
Tin 
Tin 
Leac 
Zinc 
Zinc 
Tun; 
Chro 
Bau: 
Anti 
Tita 
Tant 
Sulp 
Bary 
Asbe 
Magi 
Mica 
Grap 
Mine 
Moly 
Silice 
Nick 
Alun 
Merc 
Bism 
Cadn 
Coba 
Seler 
Petre 
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MISCELLANEOUS TIN COMPANIES’ OUTPUTS IN LONG ; 
TONS OF CONCENTRATES 
ee. nia Prices of Chemicals 
Tin |Columbite Tin | Columbite 4 ‘ ‘ 
= The figures given below represent the latest available. 
Amalgamated Tin Mines.. | 381 56 358 
Anglo-Burma Tin*........ 60 — -- £ s. d. 
BARBI 0.60.0 cccccccccves 53 _— 47 Acetic Acid, ps Ey espeemewebeeviend Sees perton 104 0 0 
PT itintesennescewne 4 173t 3 - BEE sc ccccseccescee a 90 0 0 
| Eee 694 424 62 Alum, chee hee oh Ary yore rere is 2 0 0 
Ex-Lands Nigeria........ 45 as — Aluminium ere ea jan 16 10 O 
re — —_ — Ammonia, Anhydrous.................0+. per Ib. 1 6 
ee a aera 57 — 58 AmmmOnIG CarPOMate .......6ccccccdccccss perton 59 O O 
Gold and Base Metal...... 63 5 — % CN EDS, 04 5.6:0.0-0s0nmenee * 28 12 6 
Jantar Nigeria........... 273 37 18} »” Ea o 36 5 O 
“eee 12 _ — Antimony Sulphide, golden............... per Ib. 4.6 
Kaduna Prospectors...... 7 — 5 Arsenic, White, 99/100% ..........ee00e8 perton 4710 0 
Kaduna Syndicate........ 29 aa 21 Barium Carbonate 98-99% .......+.+e005 ~ 42 0 0 
Katu Tin................ 42 — 39 So ME firs on. b.5. cows tiobs-ceaicion . 4, 0 0 
Kefhi Tin......... eseeeee - ma = Barytes (Bleached) ee 20 0 0 
London Nigerian Mines... . << — = ce EEE TREE Tne ne ae per gal. 5 2 
Mawchi Mines............ _ — — Bleaching Powder, 85% Cl. .........0000. perton 30 7 6 
Naraguta Extended....... = = — rn eee ‘si 46 0 0 
——— — pieiseeeass 10 = = Boric Acid, Comml. mi 77 00 
eS aaa _— _ _ alci : 
Ribon Valley (Nigeria)... a Chloride, solid, 70/7896 120.002 ” 13 '5 0 
South B seed yndicate.... oa Carbolic Acid, ERE ae oR per Ib ee 
S a + one sag piai6)8)> tis wie-njare an may ae Carbon Bisulphide....................00- perton 6210 0 
ee Tin - Sod i = Chromic Acid (ton lots) ................0 per Ib 2 2% 
sige 8 Avi VAN sla ah ac if — pie aca eka bsansoene bene mine percwt. 917 O 
Tin Fields of Nigeria. .... Ba = aes NE One perton 7710 0 
United Tin Areas of Nigeria | 29} 1h “rs o> LS | per gal. PS 
*3 Months. +t Wolfram. Coseytle Acid, wale... ccccccvccccsscess ‘ 7 10 
ad X S iach ot Hydrochloric Acid 28° Tw. .............06 percarboy 13 6 
SOUTH AFRICAN MINERAL OUTPUT Hydrofluoric Acid, 59/60% ...........00 per Ib. 2 2 
October, 1960. Di thi chiamekbuens einer etesaneh ein per kilo 17 4 
pa ay Ut eee ne 1,814,214 oz. A Re ae per ton 3 5 0 
| SR PR TSS 185,204 oz. Lead, Carbonate, Wate 0.6. cccccsccecsas 6 112 5 0 
On 306, 987 carats.* ee eee eee ere cere 9 110 0 0 
CN awiGicawemcwasinnwane 3,615, 369 tons. » Oxide, Litharge ............+.+0+5 » 101 5 0 
Ae: (a) — tons in matte and copper- 9p RROD... ce scscccccccccccseccvcsecce » 9 5 O 
gold concentrates. BGI: THOU. co ic. nikkoniscewcencn a 40 0 0 
(b) 3,673 tons of 98-94%. EST SES EEE RRO SAN iS eae Ces sf 57 10 0 
Tin... ccc sceecccsecscceces 227 tons concs. PRONGING, CANCUN 5 5.05 65.2 vceesscvewsecs i 0 0 0 
Platinum (concentrates, etc.).. — Sen herriaira tack dsealace lag lave tepub aiaiocd ee 13 00 
Platinum (crude)............ -= Magnesium OT err ee 20 0 O 
Asbestos aU ahate cei har een woe 15,155 tons. ea Sulphate, Comm. ......csces * 1510 0 
eS Ce 62,013 tons. Methylated Spirit, Industrial, 66 O.P....... per gal. 6 1 
Manganese Ore............+- 116, 128 tons. PRN NED 552s amas hon sing sinewaisiele perton 189 0 0 
Lead Cones. .....-.---.+.+++ 15 tons. PRI AOR, OO UW es Ssesanceensasicnweses 35 0 0 
* September, 1960. ND NIE icsetn ia: chapalDioipie-niece uch 5b ice bneibes es 132 0 0 
Phosphoric Acid (S.G. 1-750) ............. per Ib 1 4 
IMPORTS OF ORES, METALS, ETC., INTO POCHRRIUI TGTIBIO o.5.o.0.5)0.0 0 6c0cecaeice Rs ; = 
UNITED KINGDOM ae on eee ae os 2 6 
a Carbonate (hydrated) .......... perton 7210 0 
a Dec er RANEY Ris. 4s avelp nts Dia hee biast's a 21 0 8 
ee ov. i EC. ss en RO I per kilo 19 3 
DR oicic at ideaneenngeones tons 1,618,565 1,305,600 2 Hydrate PT NE. -- +00. ini — eo 
Wiican Om 50 861 68 046 a ae percwt. 310 O 
arr a 50,86 is, >, ee 4 
Iron and Steel........++.ss.00. 127,132 | 115,738 ae ~~~ —Seppbepenpenaaen ao. = > > 
leon Pesites ” 17,090 28631 ee I, DOIG 806-600 05450086 os 20 13 0 
Copper MOR .occccccecsecieees 5p 44.750 Sal-Ammoniac ... 6+ ++ 06s e sees ee ee eee ees » 7 0 0 
EUR ek _ 5 804 I EE Bevbinsedasnccunncedbades *” 638 0 0 
eGo ce, OF SS eT rm Nominal 
nS | » Bicarbonate +, 1810 0 
Zine Ore and Conc.............. = O'516 »  Bichromate 1 ® 
vine = — _— aa Oe Bae ce os ox aan », Carbonate (Soda Ash) 58% ....... in 16 0 0 
I 5 sii cisiaescenaces s "51D : » Chlorate ..... 6... sees cece eee ees ” 77:10 0 
eS Seer ma 31,289 » DD! » Cyanide... . rol Sdn) lala percwt. 6 18 10 
EE INE RIED aioe x4 31,816 | 29,996 » Hydrate, 76/77%, solid .......... perton 33 0 0 
Antimony Ore and Concs......... a 1,811 | E "281 ” Hyposulphite, Comml. ........... ” 3 0 0 
Tiimiuntes.......... i 30,872 11,071 »  Nitrate,Comml. ...............-. a Nominal 
Tantalite/Columbite ............ ‘a 30 | 11 » Phosphate (Dibasic) .............. ” 4010 0 
SS See nara eee 44.190 | 65.076 sy - Prussiate.......... see eeeeeeeees per lb 1 O}8 
|” A SR PR a a ige 7 . | 4.453 sp: ID NALS GR pean oun aah perton 1110 0 
ES NR a Rea Se sf 18.565 » Sulphate (Glauber’s Salt).......... ig 25 0 
a... ” Ae es - lo are ct 10 0 0 
— oe . » Sulphide, flakes, 60/62% ......... 5s 38 12 6 
Gree ane, 8 S11 Sulphite, OS eee hon ie ama - 27 15 O 
Mineral Phosphates. Bere 118.109 Sulphur, American, Rock (Truckload)...... ss 13 0 0 
Molybdenum Ore...........000. "998 Ground, Crude ........+.+.+.++5 ” 10 0 
7 A" S'S 2a SOR arer a 445 Sulphuric BG I wa cinscavecccasvi o 12 0 0 
NGORRIE eNews yo aseaanins aus cwt 71,381 » free from Arsenic, 140° Tw. _,, 810 0 
en... a 446,906 Superphosphate of Lime, 18% P,O, ....... a 1418 6 
EN sis ae cakaxee as Ib. | 313,024 WE Ba itte das stadiee eas sascuns * Nominal 
EE Svckanhtescdbasteneees s 75,08 Titania Onite, Rte 00.0.0 ccccecccccess “ 172 0 0 
lS ES eee re } 5 - WwW hite, DE ibbhttadnaeknee age a 8 0 0 
Cobalt and Cobalt Alloys........ o TE os acrid dec dceesusensecons me 9 0 0 
EE ee ra | » Dust, 95/97% (4-ton lots) ........... “ 128 0 4 
Petroleum Motor Spirit... .. 1,000 gals. | rif gp SE Sin trn0i090. 1:0:6456b040%e000000008 a: 9 O 
arn » | 942,077 te ns oh cecdneckanedaecne ° *» 32 0 0 
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Share Quotations 


Shares of {1 par value except where otherwise stated. 


{ 


| 





GOLD AND SILVER: 


SOUTH AFRICA: 
Blinkpoort (5s.) ........-.0-+-005 
econ tide) (Be. GE.) wccscccce 
Bracken (10s.) 
| Ree 
Buieistontein COD scccsessacows 
SN SID ncnceseccosens ° 
Consolidated Main Reef .. . 
Coown Mines (108.) ......ccccccese 
Daggafontein (5s.) ..........ce0- 
Dominion Reefs (5s.) ..........-- 
Doornfontein (10s.) 
Durban Roodepoort “rd (10s.) . 
East Champ d’Or (2s. 6d.) 
East Daggafontein (10s.) ......... 
East Geduld (4s.).............0.- 
pe eee 
East Rand Proprietary (10s.) 
Freddies Consol. aie 
Free State Dev. (5s.)..........+.. 
Free State Geduld (5s.) .......... 
Free State Saaiplaas (10s.)........ 
Geduld 
Government Gold Mining Areas (3d.) 
Grootvlei (5s.) 
NY icc sere vieccicccedes 
Hartebeestfontein (10s.) 
Libanon (10s.) 
EE i a cc vinpeesewcwnns 
Luipaards Vlei (2s.).. 
cS Sees 
Modderfontein B (3d.) ........... 
Modderfontein East ............. 
New Kleinfontein ..............- 
BOT PUNO COB) on 5 o.5scccccccee 
New State Areas (15s. 6d.) ....... 
President Brand (5s.) ...........+ 
President Steyn (5s.)............. 
Rand Leases (9s. 3d.) ............ 
EE Disc bb-acaes.ccbaeee< 
Peeperomteen (Bd,) 2.2. cccccccces 
Robinson Deep (5s. 6d.) 
Rose Deep (3d.).........- 
is ND nce cesssc0ecees 
Simmer and Jack (1s. 6d.) 
South African Land (3s. 6d.) 
Springs (3d.) 
SINEAD, 5:0; s00<0 ds 0:40:00: 0,0:0:0:8 
Dd vecwcevdeccesens 
Py DY 6:6: 035. 6:5: '6:0:0.0:0.4:0.016:000 
pO — re 
Vomterspost (208.) «0... .ccescccses 
EE ne vccnecedscvcceces 
Vlakfontein (10s.) .... 
Vogelstruisbult (3d.) 
| rere 
West Driefontein (10s.) .......... 
West Rand Consolidated (10s.) ... 
West Witwatersrand Areas (2s. 6d.) 
Western Holdings (5s.) 
Western Reefs (5s.) 
Winkelhaak (10s.) .............++ 
Witwatersrand Nigel (2s. 6d.) 
Zandpan (10s.) 


RHODESIA : 
Cam and Motor (2s. 6d.) ......... 
Chicago-Gaika (10s.) ............ 
CAPER: (96. GOs). 6.0.00.00.0080008 
ee 
Globe and Phoenix (5s.) .......... 
Motapa (5s.) 


GHANA: 
Amalgamated Banket (3s.) ....... 
Ariston Gold (3s. 6d.) ........... 
Ashanti Goldfields (4s.) .......... 
1 BESS err 
Bremang Gold Dredging (5s.) ..... 
Ghana Main Reef (5s.) ........... 
NE ang sts o6 alae creas 
II sia akd. 5 bmcienceuinnsnc\he 
eee 
Western Selection (5s.) 


AUSTRALASIA : 
Gold Fields Aust. Dev. (3s.), W.A.. 
Gold Mines of Kalgoorlie (10s.) . 
Great Boulder Propriet’y S A W.A. 
Lake View and Star (4s.), W. 
Mount Morgan (10s.), 2 
New Guinea Gold (4s. 3d.) ....... 
North Kalgurli (19h (2s. - W.A.. 
Sons of Gwalia (10s.), W.A. 
Western Mining (5s. ), W.A. 

















Jan. 10 
196 
£«. 4. 
217 6 
19 8 
a4. 6 
4 6 
21 6 
1 66 
13:0 
16 6 
12 0 
13 9 
i's 3 
115 3 
1 9 
10 3 
19 9 
18 9 
118 3 
23 
6 9 
517 0 
9 0 
217 6 
29 
t 2 2 
111 O 
29 6 
16 6 
1 6 6 
7 8 
18 8 
ll 6 
5 6 
114 3 
9 
3 2 
i i 28 
« 0 
19 6 
29 
49 
6 0 
319 3 
2 0 
16 6 
1 6 
115 9 
9 0 
25 0 
29 
1 3 6 
4 0 
17 6 
49 
17 9 
418 9 
19 9 
311 3 
712 6 
19 3 
2 7 3 
1 0 
12 6 
15 0 
5 0 
9 6 
105 & 
6 
29 
15 0 
2 3 
2 0 
: s 
1 0 
4 0 
2 0 
3 6 
1 6 
76 
12 0 
5 0 
13 0 
a-S 
10 6 
29 
10 9 


FEB. 8, 
1961 
£6 4. 
212 6 
a ee 
+2 ¢ 
43 
20 6 
18 9 
13 6 
: 7 @ 
a oe 
: 29 
1 8 0 
112 3 
1 6 
9 9 
19 3 
18 0 
114 9 
20 
6 0 
510 6 
8 0 
212 6 
29 
19 3 
$2 °s 
210 0 
14 9 
2 3 < 
7 9 
16 ¢ 
1 ¢ 
11 3 
5 3 
132.9 
9 
219 3 
18 9 
6 9 
119 
29 
5 0 
6 0 
312 3 
1 6 
16 9 
1 3 
113 6 
9 3 
216 
29 
19 9 
3 9 
16 3 
5 0 
17 3 
413 6 
18 0 
| = ot 
739 
gt 7-¢ 
15 6 
i: 0 
12 3 
15 0 
5 0 
9 6 
115 0 
9 
38 9 
15 0 
3 9 
3.6 
29 
1 3 
5 3 
2 3 
5 0 
1 6 
8 0 
12 3 
150 
14 3 
1 ¢ 
10 6 
29 
10 3 


MAGAZINE 


MISCELLANEOUS : 
iy | rere 
Menten Gold Areas .... ccc cccssce 
St. John d’el Rey, Brazil 
Yukon Consolidated ($1) 


COPPER : 


Bancroft Mines (5s.), N. Rhodesia ... 
oe (2s. 6d.), Cyprus 
oS eae 
MTD (Manegula) * eeeerre 
Messina (5s.), Transvaal 
Mount Lyell (5s.), Tasmania ........ 
Nchanga Consolidated, N. Rhodesia. . 
Rhokana eg N. Rhodesia. . 
Roan Antelope (5s.), N. Rhodesia. . 
Tanganyika Concessions (108.) ...... 
LEAD-ZINC : 
Broken Hill South (1s.), N.S.W. 
Burma Mines (3s. 6d.) .......-- 
Consol. Zinc ry Oia. 
Lake George (5s.), N.S. wW. 
Mount Isa, Queensland (5s. sant 
New Broken Hill CS ae 
North Broken Hill (10s.), N. 5. ee 
Rhodesia Broken Hill (5s.) ......... 
San Francisco (10s.), Mexico 


Tin : 


Amalgamated Tin (5s.), Nigeria ..... 
SS errr 
Ayer Hitam (5s.), Malaya .......... 
Beralt (Gs.), Portugal ..........00.. 
Bisichi (2s. 6d.), Nigeria ........... 
Ex-Lands (2s.), Nigeria ............ 
Geevor (5s.), Cornwall ............. 
Gold Base Metals (2s. 6d.), Nigeria. . 
Hongkong (5s.), Malaya 
SS ee 
Kaduna Syndicate (2s.), Nigeria .... 
Kamunting (5s.), Malaya .......... 
Malayan Tin Dredging (5s.) 
Mawchi Mines (4s.), Burma ........ 
Naraguta Karama (5s.), Nigeria..... 
by ere 
rere 
South Crofty (5s.), Cornwall ........ 
Southern Kinta (5s.), Malaya ....... 
Southern Malayan (5s.) ............ 
Sungei Besi (4s.), Malaya 
Sungei Kinta, Malaya ............. 
Sungei Way (2s. 4d.), Malaya....... 
Temoh (7s. 6d.), Malaya.. yah 
EO TO), PUMNIR ao .ci5ic ccc cesies 











United Tin Areas (2s. 6d.), Nigeria... 


DIAMONDS : 


Anglo American Investment ........ 
Consol African Selection Trust (! 
Consolidated of S.W.A. Pref. (10 * 
De Beers Deferred (5s.) ............ 


FINANCE, Etc. 


African & European (10s.) ......... 
Anglo American Corporation (10s.).. 
Anglo Transvaal ‘ A’ (5s.) 
British South Africa (15s.) ......... 
British Tin Investment (10s.) ....... 
Broken Hill Proprietary 
Camp Bird (10s.) 
IE nd on ocna esac anaes 
Central Provinces Manganese (10s.). . 
Consolidated Gold Fields ........... 
Consolidated Mines Selection (10s.). . 
reer 
East Rand Consolidated (5s.) ....... 
Free State Development (5s.) ....... 
General Exploration O.F.S. (2s. 6d.).. 
General Mining and Finance ........ 
BI TED ancccacicccccccses 
Johannesburg Consolidated ... 
London & Rhod. M. & L. (5s.) ... 
London Tin Corporation (4s.) 
Lydenburg Est. (5s.) 


ran 


‘Marsman Investments (10s.)........ 


National Mining 
IN IED 6.05.0: 0.0.0:0:610 0:00 0006 
pe eee 


Rhodesian Anglo American (10s.).... 
Rhodesian Corporation (5s.) ........ 


Rhodesian Selection Trust (5s.) 
BS BEND IIIR) bo cssaccccces 
Selection Trust (10s.) .. 
South West Africa Co. (3s. 4d 
Union Corporation (2s. 6d.) 





. | hae 


West Rand Inv. Trust (10s.) 














Jan. 10, 
1961 
fs. 4 
15 8 
19 3 
48 6 
4 0 
15 3 
: © 
5 3 
7 0 
16 6 
4 9 
269 
25 3 
5 6 
r¢ 9d 
9 9 
1 3 
a7 ¢ 
3 9 
2.7 9 
119 3 
15 0 
6 9 
16 9 
10 3 
11 6 
; 1 Dd 
112 9 
5 60 
3 6 
18 3 
1 103 
9 3 
6 6 
2 6 
14 6 
1 3 6 
1 9 
1 3 
9 6 
12 3 
3 103 
1 6 3 
109 
1 3 9 
15 6 
43 
29 
118 3 
1 104 
1210 0 
1 6 
10 0 
715 6 
35 0 
8 5 0 
137 6 
88 9 
213 6 
210 9 
7 9 
317 0 
139 
8 3 9 
113 0 
15 3 
2 0 
6 9 
43 
5 1 3 
9 0 
212 0 
4 6 
13 3 
14 6 
29 
20 
48 9 
25 6 
219 O 
23 
9 6 
116 3 
46 3 
10 O 
3 7 0 
5 8 9 
3.0 3 


Fes. 8. 
1961 
Es. @: 
110 O 
1 0 0 
415 0 
4 0 
15 3 
1 3 
5 3 
8 0 
17 3 
49 
a2 9 
26 0 
6 O 
1 8 6 
9 0 
ts 
3 9 0 
> 9 
273 
Ss 2 ¢ 
15 6 
7 3s 
16 3 
10 3 
12 0 
140 
190 
5 3 
3-3 
18 6 
2 0 
10 9 
5 9 
2 6 
16 6 
: $6 
: 3 
: ¢ 
10 9 
14 9 
4 0 
110 9 
13 6 
1 6 6 
17 O 
43 
46 
118 0 
20 
1215 0 
16 6 
10 O 
715 9 
83 5 0 
716 3 
116 6 
312 9 
118 6 
210 0 
7 83 
314 3 
143 
38 0 6 
111 0 
16 3 
2 0 
6 0 
3 9 
5 0 0 
9 3 
212 9 
4 6 
14 0 
14 6 
29 
2 0 
439 
210 0 
3.0 «6 
2 6 
9 6 
119 3 
469 
10 O 
3 0 6 
5 il 6 
215 O 








— — 








In 
of 











ee 





THE MINING DIGEST 


A RECORD OF PROGRESS IN MINING, METALLURGY, AND GEOLOGY 


In this section abstracts of important articles and papers appearing in technical journals and proceedings 
of societies ave given, together with brief records of other articles and papers ; also notices of new books and 
pamphlets and lists of patents on mining and metallurgical subjects. 





Effect of Slime Coatings in Galena Flotation 


A paper by A. M. Gaudin, D. W. Fuerstenaus, 
and H. L. Miaw in the Canadian Mining and 
Metallurgical Bulletin, for December discusses the 
effect of ‘‘ Slime Coatings in Galena Flotation.” 
The authors say that fine slime particles can be 
detrimental to the flotation of galena by con- 
suming reagents and by coating the larger mineral 
particles so that the possibility of contact between a 
bubble and the mineral surface is reduced. The 
latter effect has been the subject of a few investiga- 
tions but it has never been investigated extensively. 
In the present paper they show how the electrical 
double layer on slime particles determines whether 
a given type of slime can affect the flotation of 
galena and how this detrimental effect can be over- 
come by finding conditions which change the surface 
properties of the slime. Since the collector used, 
potassium ethyl xanthate (KEX), is adsorbed by the 
galena and not adsorbed by the slime particles 
used, galena depression by non-sulphide slimes does 
not result from consumption of the collector by the 
slime. 

Cleavable Kansas galena (85-99% Pb, 13-7% S, 
0-1% Fe) was crushed and cleaned magnetically. 
The 65 to 100-mesh fraction was then cleaned with 
alcoholic KOH and washed with distilled water 
until free from electrolytes. Three slimes which are 
negatively charged in neutral solutions were used 
in the work: Kaolinite, gypsum, and manganese 
dioxide. Three slimes which are positively charged 
in neutral solutions were also investigated: Iron 
oxide, alumina, and fluorite. All the slimes were 
reagent-grade chemicals except kaolinite, which was 
electro-dialyzed Georgia kaolinite. 

The effect of slimes on the flotation of galena was 
studied with a Hallimond flotation cell which used 
a l-cm. coarse Pyrex frit for gas introduction. 
Conditioning for flotation was carried out by mixing 
3 g. of galena, the slime, and the test solution in a 
100-ml. flask which was filled completely to eliminate 
the air space inside. Initial collector concentration 
in each case was 25 mg. purified KEX per litre. 
Either HCl or NaOH was used to regulate pH. After 
10 min. conditioning flotation was carried out in the 
Hallimond tube for 1 min. using 0-3 ml. nitrogen 
per second for aeration. 

Quantitative slime coating densities for iron- 
oxide slime were determined by means of an 
elutriation technique. 

The experiments showed that slimes have a 
deleterious effect on the flotation of galena when the 
slime particles are positively charged. Under these 


conditions the slime particles coat the mineral by 
flocculating on to the galena surface. 

Whether a suspension is flocculated or dispersed 
depends upon whether the repulsive forces or the 
attractive forces between particles are dominant. 
Since van der Waals’ attractive forces are always 
acting between particles these forces must be coun- 
teracted by the repulsive forces arising from the 
interaction of similarly charged double layers if a 
stable suspension is to be maintained. By reducing 
the thickness of the electrical double layer particles 
can then approach each other sufficiently close for 
the attractive forces to predominate and the sus- 
pension is then flocculated. However, in suspensions 
containing two different solids which are charged 
oppositely to each other, the attractive forces will be 
electrostatic in addition to van der Waals’ forces 
and flocculation will be greatest for systems in- 
volving oppositely charged particles. An essential 
criterion for this type of flocculation is that the solids 
must be different materials since the sign of charge 
on the solid surface is determined by the concentra- 
tion of potential-determining ions (ionsresponsible for 
the surface charge on the solid) in solution and the 
potential-determining ions are unique for each 
solid. Thus, every galena particle in a particular 
suspension carries the same surface charge but an 
alumina particle in the same suspension may be 
charged oppositely to the galena. 

Because of the long-range nature of attractive 
electrostatic forces slime coatings should be heaviest 
under conditions wherein the slime and floatable 
mineral are oppositely charged. However, lighter 
slime coatings may result when the shorter-range van 
der Waals’ forces are able to overcome the repulsive 
forces of double layer interaction, such as the coating 
of galana with galena slimes. Slime coatings are 
absent when the slime and mineral particles are 
charged alike and are surrounded by thick double 
layers. 

Over the pH range tested, pH 3 to 11, galena was 
found to be negatively charged, The slimes which 
were found to depress the flotation of galena were 
positively charged particles. Negatively charged 
slime particles had no effect on the flotation of 
galena. By changing conditions where the charge 
on the slime changed from positive to negative (as, 
for example, by raising the pH in the presence of 
alumina slime), the detrimental effect of the slime 
is overcome. To eliminate the depressant effect of 
slimes in this manner one must know the potential- 
determining ions of the slime. 
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Development at the Craigmont Mine, B.C. 


A comprehensive account of the Craigmont Mine, 
situated 14 miles north-west of Merritt, B.C., is 
given by F. H. Stephens in the Western Miner and 
Oil Review for December, 1960. This copper 
property is being equipped for production. The 
mill will have initial rated capacity of 4,000 tons of 
ore daily. It is proposed to mine 5,600 tons of ore 
on each of five working days in order to maintain 
capacity concentration over the full seven-day week. 

The author says that seldom in recent years has 
a large good-grade ore-body been found in such an 
advantageous situation. The Craigmont property is 
240 miles north-east of Vancouver and the mill 
will be only ten miles from Merritt, a town served by 
a branch of the Kettle Valley line of the Canadian 
Pacific Railway, the electric-power transmission 
line of B.C. Hydro, the big-inch pipelines of Trans- 
Mountain Oil Pipelines and Westcoast Transmission 
Co. Ltd., which will carry oil and gas respectively 
to the Pacific North-west, and by the telephone and 
teletype lines of the B.C. Telephone Company. A 
large portion of the mineral claims occupy a part 
of the old Birkett-Jackson ranch, which lies astride 
Birkett Creek. Four miles of existing gravel road 
and an additional four miles of switchback road up 
the hillside, the latter built with the co-operation of 
the British Columbia Department of Mines, connect 
the 3,500-ft. adit portal with the Merritt-Spence’s 
Bridge Highway and with the railway at a point 
six miles west of Merritt. 

Local relief ranges from 1,850 ft. at the Nicola 
River through 2,400 ft. at the mill site, 4,200 ft. at 
the west end of the open-pit area, to 5,600 ft. at the 
top of Promontory Hill. The Nicola River and 
Guichon Creek are the main drainages and occupy 
broad valleys. The climate is semi-arid with only 
14 in. of annual precipitation and temperatures 
ranging from 20° below zero in winter to 100° above 
in the summer. 

The area is in a broad belt of copper mineraliza- 
tion extending from Lake Chelan in Washington 
through Copper Mountain, Princeton, the old Aspen 
Grove Camp, to the Merritt, Highland Valley, and 
Kamloops areas. Jurassic intrusive bodies of 
granodiorite, quartz diorite, and diorite are present, 
the largest being the Guichon batholith, which 
extends from just north of Craigmont to the High- 
land Valley and from Guichon Creek to the Thomp- 
son River. These rocks intrude the Upper Triassic 
Nicola series, a thick predominantly volcanic 
sequence of tuff, agglomerate, breccia, and flows, 
with minor sedimentary horizons of limestone, 
argillite, and greywacke. In the Promontory Hill 
area the contact between the Guichon batholith 
on the north with the Nicola rocks on the south can 
be traced roughly from the vicinity of the mine 
westward for approximately four miles. The strike 
of this contact trends slightly north of west for two 
miles then swings south of west, while the general 
trend of the Nicola rocks is approximately S70°W, 
with a predominant steep southerly dip. Impure 
limestone of the Nicola series outcrops prominently 
across the top of Promontory Hill and is tentatively 
correlated with the limestone that forms the host 
rock for the ore-bodies in the mine. 

The structural geology of the Craigmont ore-body 
and the continuity of the controlling structures give 


promise of a repetition of the folds with consequent 
additions to the ore reserves. During exploration 
several structural hypotheses have been applied, 
then modified or discarded as new information 
became available. Since mineralization appears to 
be confined to a highly altered and distorted horizon 
of the Nicola series, structural hypotheses have 
guided the search for ore. Briefly the hypotheses 
have ranged from one simple limey bed varying in 
thickness along the strike and offset by faulting down 
dip, to one of reversal of dip at depth of a simple 
limey bed, then to an anticlinal hypothesis to which 
a parallel syncline was later added, through to the 
present hypothesis of large-scale drag folding of one 
limey horizon. Pre-mineral fractures and small 
faults also affect mineralization, but are regarded as 
part of the overall brecciation. Small faults crossing 
the drifts with a predominant north-south strike may 
offset strata a short distance but no large faults 
controlling or displacing mineralization have been 
recognized. 

Continuity of the ore-controlling structures along 
strike is illustrated by the fact that mineralization is 
more or less continuous for 2,200 ft. on strike of the 

‘main ”’ ore-body and for 1,000 ft. at least on strike 
of the ‘‘syncline ’’’ ore-body. The known vertical 
extent of mineralization is 1,500 ft. over the two 
ore-bodies. Horizontal widths of ore range up to 
230 ft. in the ‘‘ main ”’ ore-body and up to 310 ft. 
in the ‘“‘syncline ’’’ ore-body. At November 1 last 
the calculated semi-proved reserves of 1° or more 
copper in grade were 18,608,000 tons assaying 
2-09% copper with 20-3% iron plus 3,967,000 tons 
of probable ore grading 2-06% copper and 16-1°% 
iron. There is also a low-grade ore-body adjacent 
to the proved ore and this contains material esti- 
mated at 5,179,000 tons with average grade of 
0-52°, copper and 10-0% iron. 

The probable controls of the Craigmont ore- 
bodies are : 

(1) Proximity to the Batholith Contact. The batho- 
lith is considered responsible for the structure, the 
alteration of the host rock, the temperature control, 
and may be the source of mineralization. 

(2) Favourable Host Rock. A favourable host rock 
bounded by unfavourable wall rocks is necessary and 
is provided by the impure limestone that alters 
readily to skarn with some reduction in volume and 
probable increase in permeability. 

(3) Structure in the Host Rock. Structure is 
important in the host rock since the folding has 
thickened the favourable rocks to accommodate 
large ore-bodies as compared to the thin limbs of the 
folds and has provided open space and permeability 
by brecciation. 





There may be a fortuitous coincidence of these 
controls at Craigmont, resulting in a unique ore- 
body, but it would seem more likely that these 
conditions could repeat elsewhere where Nicola 
rocks contact intrusives. 

At the mine a main-haulage level is being estab- 
lished at the mill site, elevation 2,400 ft. The 
projected drive will exceed 9,000 ft. in length to 
reach a point as advanced as the two higher entries. 
Obviously this will require a year or more for 
execution. To provide for first production a contract 
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was let last June for preparation of the open-pit and 
the preliminary removal of 1,500,000 cu. yd. of 
overburden and 1,200,000 cu. yd. of waste rock. The 
ore-body as outlined in the pit is approximately 
2,000 ft. long with a width of 1,200 ft. The highest 
point of the ore-body is at elevation 4,200 ft. and 
the proposed bottom horizon for surface extraction 
is the 3,500-ft. horizon. The contracting company 
has employed big and capable equipment with the 
result that the objective is expected to be reached 
early in 1961. 

The ore-body stands almost vertically and, since 
the crushing station is being established at the lower- 
most contact with surface, it is obvious that some 
200 ft. of ore will have to be transported uphill, if 
strip mining proceeds to the 3,500-ft. horizon as 
projected. The management considers it preferable 
to haul the ore uphill to the alternative of removing 
the “lip ’’ and stationing the primary crusher at a 
lower elevation. The ore will be transported down 
the hillside on a 5,800-ft. cable-belt conveyor. This 
ore will be stockpiled, at least until the mill opera- 
tion commences. 

Initially all ore will come from the open-pit and 
deliveries are scheduled at 5,600 tons for the five 
operating days each week in order to maintain mill- 
feed at the rate of 4,000 tons daily on a full weekly 
schedule. Reserves in the open-pit section of the 
‘“Main”’ ore-body above the 3,500-ft. horizon are 
estimated at 8,635,000 tons grading 1-82% copper 
and 19-2% iron. When underground deliveries 
commence, and this will not be for a year or more, 
they will be at a modest but increasing rate. It is 
expected that when the 2,400 main-haulage artery 
is fully prepared and stopes have been opened 
according to plan that the open-pit withdrawals will 
be reduced to 4,000 tons daily and that 1,600 tons 
will be taken from underground. The gradual 
lessening of the former while maintaining the same 
total output forecasts an overall life of ten years for 
the open-pit operation. 

The 3,500 and 3,000 adits are 9 ft. by 9 ft. inside 
timber in size. The 2,400 main-haulage entry will 
be 11 ft. by 9 ft. inside timber. Track gauge will 
be 42 in. The underground work has been per- 
formed to date by jumbos carrying three DA-35 
Canadian Ingersoll-Rand leyners; two _ loaders, 
one of which, an Eimco, performed throughout 
10,000 ft. of drive with only 30 hours of lost time ; 
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a 5$-ton Plymouth Mino-Motive locomotive, 
supplemented by Mancha and Ruston and Hornsby 
diesel locomotives ; side-dump Granby mine cars ; 
California switches, and the unique use of the face 
of a Remington Mall air-driven chain saw for cutting 
all timber. A rise was driven vertically for 470 ft. 
to connect the 3,000-ft. drive with the 3,500-ft. 
level with the use of an Alimak rise platform. This 
is believed to be the greatest height yet attained in a 
single rise with such equipment. 

Underground mining methods have not yet been 
determined. The ground is not good and the develop- 
ment entries have required extensive timbering. 
The ore-body does stand almost vertically which 
will permit selection from a number of mining 
methods although, as yet, there is very limited 
information as to the strength of the walls. It is 
the intention to transport all ore from underground 
by way of the 2,400 main-haulage level. 

An extensive clearing has been made at the 
2,400-ft. elevation. Here the 4,000-ton mill will be 
housed in a steel building being erected and other 
shops will be housed in Butler buildings. 

The stockpiled ore from the open-pit will proceed 
through secondary and tertiary crushing to fine- 
ore bins. Grinding will be done on two rod-mills 
followed by two ball-mills in parallel circuits. 
Standard flotation, thickening, and filtration will 
follow. Concentrate will be trucked to a siding on 
the Canadian Pacific Railway at Coyle, a distance 
of approximately five miles. 

Facilities in the mill-industrial area will include 
offices, dry warehouse, machine shop, and a labora- 
tory. A pit shop and change house will also be erected 
at the site of the primary crusher. 

Water will be pumped from the Nicola River 
through 21,000 ft. of cast-iron 12-in. pipe. <A 
secondary water line will provide additional supply 
from Jackson Lake. 

The company has no plans for the recovery of 
the important iron content of the ore in the early 
stages of the operation. However, it is incumbent 
upon all operators to impound tailing and the 
Craigmont company, with the knowledge that large 
and ever-increasing ‘‘reserves’’ with a _ metal 
content that could reach the standard of “ ore”’ 
will rapidly accumulate from a 4,000-ton daily 
milling operation, will take every precaution to 
retain this residue for possible future re-treatment. 


The Stawell Goldfield, Australia 


A paper by R. J. S. Clappison published in the 
Proceedings of the Australasian Institute of Mining 
and Metallurgy for September last (No. 195) dis- 
cusses ‘“‘ The Relationship of Structure and Ore 
Deposition at Stawell Goldfield, Victoria.’’ The 
author says that the goldfields in Central Victoria 
occupy an area of roughly 100 miles square and 
this is one of the most intense gold mineraliza- 
tions known. The rocks in which the gold occurs 
are lower Ordovician in age, but may extend down 
to the upper Cambrian. The area of Ordovician is 
bounded on the west by a narrow belt of Cambrian 
rocks, occurring on the Stavely-Dryden anti- 
clinorium, and faulted against Devonian sandstones 
by the Grampians fault, which forms the eastern 


edge of the Grampians Mountains. On the eastern 
side of the Ordovician belt Cambrian rocks occur 
on the Mt. William anticlinorium and are again 
faulted against Devonian rocks by the Mt. Ida 
Fault. The broad structure of this Ordovician area 
is presumably synclinal, but fossil distribution raises 
some difficulty. It is by no means certain that the 
beds in the western half of the supposed syncline 
are of exactly the same age as those in the eastern 
half. Strike faulting of considerable displacement 
is known throughout the area and this could possibly 
account for the apparent discrepancy. 

The older sedimentary rocks of the Stawell area 
are fine-grained and differ slightly from those of 
the other Central Victorian fields. The main charac- 
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teristic of Stawell folding is that the west limbs of 
folds are heavily folded and thickened and the east 
limbs sheared out. The main features are :— 


(1) The Main Anticline, with a heavily folded 
west limb. 

(2) The Stawell Fault, a major strike fault which 
thins and practically shears out the east limb of the 
Stawell Anticline. 

(3) The Main Syncline, which overall is a broad 
flat structure but in detail consists of a number of 
tight folds. 


The Magdala Anticline, the structure on which 
the ore occurs, is the westernmost fold in the Stawell 
Syncline and is situated immediately to the east of 
the Stawell Fault. 

The Magdala Anticline forms a dome to the south- 
east of the worked section of the field and the ore- 
bodies occur on the western limb and on the north 
pitching section of this fold. The Anticline, like the 
Main Anticline, has it west limb greatly thickened 
by folding and its east limb sheared. It is on the 
thickened west limb that the lodes occur. The ore- 
bodies are confined to the mine schist, an incom- 
petent rock which, placed between competent 
slates and sandstones above and the Magdala 
Footwall Sandstone below, has been subject to 
considerable stress and has yielded by shearing, 
folding and contortion on the west limb of the 
anticline. 

Ore occurs in the following types of bodies: 
(1) Vertical quartz reefs; (2) flat quartz reefs ; 
(3) the Magdala quartz reef, and (4) mundic lodes. 

(1) Vertical Reefs. The vertical reefs occur in 
shears broadly parallel to the bedding and dip west 
at about 60°. The reefs are composed of quartz 
with minor amounts of sulphide minerals. 

(2) Flat Reefs. The flat reefs are similar in 
composition and width to the verticals but strike at 


right angles to the verticals and dip north at 20° 
to 30°. 

(3) Magdala Reef. In the foot-wall of the Mag- 
dala reef the Footwall Sandstone has developed a 
series of minor folds, but in the extremely weak 
Mine Schist most of this movement has been taken 
up by a fracture, forming the Magdala channel. 
The channel is filled with quartz and in places a 
mixture of schist and quartz, the whole being more 
heavily mineralized than the vertical and flat reefs. 

(4) Mundic Lodes. The mundic lodes consist of 
Mine Schist with minor quartz. The whole is 
heavily charged with sulphide minerals of which 
pyrrhotite is the main constituent, comprising 
from 15% to 20% of the mass but in parts as 
much as 50%. 

Ore-shoots on the vertical and flat reefs are local- 
ized by the intersection of the two types of reefs. The 
ore extends for 200 ft. to 300 ft. from the junction. 
The resultant ore-shoots, although of relatively small 
lateral extent, have extensions down pitch of 2,000 ft. 
to 3,000 ft. Two main systems of vertical and flat 
reefs were worked, the Cross reef and accompanying 
Sloanes flat reefs, and the Scotchman’s vertical and 
flat reefs. These produced a million tons of 1-oz. ore. 

The main ore-shoot on the Magdala Reef was 
300 ft. long and worked on pitch over a vertical 
range of 700 ft. It occurred where minor folding on 
the Magdala Footwall Sandstone reached maximum 
strength. There is evidence that this folding, which 
is strong in the north end of the field, weakens in the 
centre of the area but again increases in strength in 
the south end. It is significant that Magdala ore has 
been mined in both northern and southern sections. 

Ore-shoots on the mundic lodes also appear to be 
related to the strength of minor folding of the Mine 
Schist Magdala Footwall Sandstone contact. Mundic 
lodes occur adjacent to and in the foot-wall of the 
Magdala Reef ore-shoots. 


Iron in Western Tasmania 


An article in the Mining and Chemical Engineering 
Review of Melbourne for December 15 last describes 
“The Savage River Iron Deposits in Western 
Tasmania.’’ The author, Senator the Hon. W. H. 
Spooner, Australian Minister for National Develop- 
ment, says that these ore-bodies, formerly known 
as the Rio Tinto ore-bodies, extend as a line of 
magnetite outcrops for about three miles. The 
existence of the outcrops has been known for about 
75 years, but there has been considerable difference 
of geological opinion as to their value. In 1919 the 
Tasmanian Department of Mines made an estimate 
of 20,000,000 tons of high-grade magnetic ore, based 
on surface trenching and some tunnelling. This 
estimate was discounted in 1936 by Woolnough, 
who considered that the former estimate was 
exaggerated as to quantity and grade and that the 


sulphur content of the material would make it. 


unacceptable as iron ore. 

In 1956 an aerial magnetic survey of the region 
by the Bureau of Mineral Resources showed two 
pronounced magnetic anomalies corresponding to 
the Savage River ore-bodies and a third anomaly, 
six miles to the south, not corresponding to any 
known ore-body. The size and intensity of the 
Savage River magnetic anomalies suggested the 





presence of magnetic bodies considerably larger 
than the dimensions assumed by the Tasmanian 
Department of Mines in its 1919 estimate. As a 
follow-up to the aerial magnetic survey a ground 
magnetometer survey of the Savage River ore 
deposits was undertaken by the Bureau in 1957. 
The interpretation of the results of this survey was 
that the Savage River magnetite outcrops belonged 
to two magnetite bodies, the northern body being 
2,300 ft. long and the southern body 5,000 ft. long, 
both dipping steeply to the east. 

Recommendations were made for six diamond- 
drill holes to test the width of the bodies below the 
outcrops. Four holes had been drilled by the 
Tasmanian Department of Mines to the end of 1959 
and drilling has continued, the total number of 
holes now being eight. The first four holes each 
intersected several hundred feet of medium-grade 
iron ore and the other holes have made similar 
intersections. Ore reasonably proved to date is 
about 50,000,000 tons and ore inferred from the 
dimensions interpreted from the ground magneto- 
meter survey and the drilling results amounts in 
total to about 130,000,000 tons, with the possibility 
of further ore existing below the level of the diamond- 
drill intersections. 
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Ore intersected by the diamond-drill holes has an 
iron content of 40-45% and contains impurities in 
the form of minerals which contain sulphur, phos- 
phorus, and titanium oxide. It cannot be assumed, 
however, that the ore as mined would be as high in 
grade as this. Magnetic separation tests in the 
Tasmanian Mines Department’s’ metallurgical 
laboratory in Launceston has shown that the ore 
(including some very low-grade bands) can be 
beneficiated with a recovery of 974% of the iron to 
a grade of 65-67% iron, with substantial removal of 
the sulphur and phosphorus, but with imperfect 
removal of the titanium dioxide content which 
ranges from }% to 13% in the concentrate. 

Titanium oxide when present in iron ores in 
amounts greater than $% causes serious difficulties 
in the operation of a blast-furnace. Therefore, 
unless a process can be devised for removing the 
titanium content or unless selective mining can 
produce ore with a titanium oxide content of less 
than $% the Savage River ore may be difficult to 
use or to sell in competition with ores which contain 
no titanium. It could, of course, be blended with 
low titanium ores. 

The magnetic anomaly six miles south of the 
Savage River deposits, which did not correspond to 


any known ore-body, was tested by one drill-hole by 
Rio Tinto Australian Exploration Pty., Ltd. The 
drill-hole intersected about 200 ft. of ore with an 
iron content of 48%. This anomaly is not sufficiently 
tested to give any indication of tonnage but the ore- 
body could be important and could be worked in 
conjunction with the Savage River deposits. 

The rugged topography of the area which makes 
access and testing difficult, would facilitate working 
the Savage River deposits because they both crop 
out on the crest of a steep ridge, with the Savage 
River valley between them. Developing the bodies 
by underground workings would be comparatively 
easy. 

The Savage River deposits are large and the ore 
can be beneficiated to a high-grade product in terms 
of iron content, but the deposits lose much of their 
attractiveness because of the titanium content of 
the concentrates, difficulty of access ofthe ore-bodies, 
the expense of concentration, and because a mag- 
netic concentrate requires nodulising and roasting. 
Possibly the deposits could be developed by electric 
smelting (for which the titanium content is im- 
material) at or near theore-body. Adetailed economic 
study is necessary to establish whether such a 
scheme is feasible. 


Photogeological Methods in a Uraniferous Area 


In United States Geological Survey Bulletin 
1043-D I. J. Witkind and others review ‘‘ Isopach 
Mapping by Photogeologic Methods, as an Aid in 
the Location of Swales and Channels in the Monu- 
ment Valley Area, Arizona.’’ The abstract states 
that in this area uranium-vanadium deposits are 
localized in strata of the Shinarump member of the 
Chinle formation of Triassic age that fill ancient 
scour channels, some of which are along the axes of 
broad, shallow, elongate troughs, known as swales. 
Commonly these are not visible from the ground, 
but are apparent on isopach maps of selected strata 
that underly the Shinarump. To determine whether 
maps prepared from aerial photographs would be 
equally useful a test area previously mapped in the 
field was mapped by photogeological methods. The 
strata in the interval represented by the isopach 
maps are distinctive both in the field and on the 
aerial photographs. Both the base and top of this 
interval are unconformities. As the unconformity 
at the base of the interval is smooth and even, 
however, the isopachs reflect irregularities at the 
top of the interval, the most prominent of which 
are the channels and swales at the base of the 
Shinarump. 

Isopach maps made by photogeological methods 
were compared with one isopach map and one 
channel map that were prepared by field methods. 
The photogeological isopach maps delineated both 
the swales and the channels. This suggests that 
photogeological methods are adequate for use in 
defining swales similar to those in the Monument 
Valley area. Furthermore, such methods are indepen- 
dent of weather and logistics problems and can 
conveniently precede geological fieldwork. Many 
isopach readings can be easily taken in a relatively 
short time. On the other hand, limitations are 
imposed by the need for aerial photographs from 
which suitable photogrammetric measurements can 
be made. If such photographs are not already 
available the cost of obtaining them may be 


prohibitive. Also the top and base of the interval 
to be measured must be discernible on the photo- 
graphs. Accuracy is reduced where observations are 
widely spaced or where the top and base are widely 
separated horizontally. 

In order to compile an isopach map by photo- 
geological methods, the Bulletin says, the contacts 
defining the stratigraphic interval to be measured 
must be distinguishable on aerial photographs. 
Contacts may be distinguished by direct observa- 
tion of bedrock exposure or, in some poorly exposed 
areas, by indirect evidence—such as, changes in 
soil, vegetation, and topography that reflects 
contacts between partly or completely buried bed- 
rock units. Furthermore instruments must be 
available that provide a stereoscopic model from 
which the stratigraphic interval can be measured 
with an accuracy commensurate with the purpose of 
the map. To date such instruments as the stereo- 
meter, multiplex aeroprojector, and the Kelsh 
plotter have been used. In the Monument Valley 
study the thickness of the undifferentiated Moenkopi 
formation was measured with the use of a Kelsh 
plotter ; an isopach map of the test area, which 
includes about 40 sq. miles, was completed in about 
45 man-days. This includes time for base-map com- 
pilation, notation and computation of data, and 
draughting. 

The Kelsh plotter was selected to be used in the 
compilation of the isopach map for three reasons : 
(a) It provides a practicable method of obtaining the 
necessary isopach data in areas for which reliable 
base maps are not available; (b) it provides a 
stereoscopic model of higher resolution than that 
provided by other types of projection-type stereo- 
scopic-plotting equipment available when the project 
was begun, and (c) compared to similar projection- 
type instruments it provides the largest enlargement 
ratio (x5) between original photograph scale and 
projected stereoscopic-model scale. 
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Trade Paragraphs 


Denver Equipment Co., of Denver, Colorado 
(London office : 15-17, Christopher Street, Finsbury 
Square, E.C. 4), draw attention in a recent leaflet 
to their dry grinding and air classification service, 
making mention of the Denver-Fiedler ball and 
pebble batch mills and the spherical ball-mill. 

Eleontrol, Ltd., of Hitchin, Herts., describe 
developments in their liquid level controls. These, 
which are automatic, respond to rising and falling 
liquid levels, foams, and oil/water interfaces and 
can be used for switching pumps and valves or 
provide high or low level alarm signals. 

Soil Mechanics, Ltd., of 65, Old Church Street, 
London, S.W.3, have developed new equipment 
using nuclear techniques in association with 
Dynetron, Ltd., to assist in the control of soil 
compaction as, for instance, in earthdams. It is in 
effect a combined surface density and moisture meter 
suitable for a single operator. 

Neldco Processes, Ltd., of Crossway House, 
Bracknell, Berks, recently received a certificate 
which was presented to Mr. F. T. C. Doughty, the 
managing director, from the Accident Prevention 
Division of the Midland Employers’ Mutual 
Assurance, Ltd., in respect of the Sala safety block 
referred to in the MAGAZINE in January, 1960. 

Westinghouse Brake and Signal Co., Ltd., of 
82, York Way, King’s Cross, London, N. 1, have 
published revised editions of their leaflets on mine 
traffic control, combined stop and restarter for mine 
tubs, control of vehicles in cages, the propelling unit 
for moving trains of mine cars, auxilliary valves, 
and traffic control at the Hawthorn combined mine 
of the N.C.B. 

Vigzol Oil Co., Ltd., of Greenwich, London, S.E. 10, 
in a note refer to “ Vitasul,” a new chemical 
additive which eliminates the danger of diesel 
fumes underground and has recently been approved 
for use by the National Coal Board. During tests it 
was established that the new product, added to diesel 
fuel, reduced the carbon monoxide danger from 
exhausts to negligible proportions. 

Visco Engineering Co., Ltd., of Stafford Road, 
Croydon, have produced a new edition in their dust 
collection catalogue which is well illustrated and 
contains particulars of cyclone collectors, the 
Cyclocell multi-tubular collectors, textile sleeve 
collectors, the fully automatic Visco-Beth collector, 
combined fume extraction and recovery plant, and 
the Visco-Hardte wet type collector. 

Stenor, Ltd., of Richmond, Surrey, have prepared 
a 15-page illustrated handbook on the use of 
Weldbelt equipment for the repair and splicing of 
rubber and P.V.C. conveyor-belts, transmission 
belts, cables, etc. To enable repairs to P.V.C. 
belting to be carried out they now supply kits 
containing a special repair paste, impregnated duck 
diamond pieces, and impregnated duck sheets. 

British Geon, Ltd., of Devonshire House, 
Piccadilly, London, W. 1, announce that cables clad 


in a new sheathing material made from a blend of .- 


their P.V.C. and Hycar nitrile rubber are now being 
produced by Greengate and Irwell Rubber Co., Ltd. 
This ‘‘ Niplas ’’ sheathing has been used on trailing 
cables, welding cables, and flexible power cables, 
such as for supplying power to the magnets of steel 
handling cranes. 

Sinex Engineering Co., Ltd., of North Feltham 
Trading Estate, Feltham, Middx., have in recent 


years made additions to the products utilizing their 
rotary electric vibrator as a power unit. A new 
range of screens are manufactured in standard sizes 
4 ft. by 3ft., 6 ft. by 3 ft., 8 ft. by 4 ft., and 10 ft. 
by 4 ft. fitted with meshes profiled or fabricated 
screening decks. The vibrators are fitted with 
adjustable amplitude weights. 

G. Q. Parachute Co., Ltd., of Woking, Surrey, 
announce that George Angus and Co., Ltd., have 
been appointed sole distributors in the U.K., Eire, 
and certain overseas territories for their range of 
industrial safety harnesses and ancillary equipment 
designed for those working on constructional and 
maintenance jobs, in mine shafts, quarry-men, and 
others. The feature of the harness is that after an 
accidental fall the wearer is arrested in a sitting 
position. 

Richard Sutcliffe, Ltd., of Horbury, Wakefield, 
issue a leaflet describing their hydraulically-operated 
puller for tubs and mine cars. The unit consists of 
twin hydraulic rams mounted side by side and 
connected to sliding carriages which carry the 
driving horns. The remote ends of the carriages are 
linked by means of a chain which passes round a 
sprocket fixed to one end of the unit. An automatic 
valve synchronizes the movement of the rams thus 
providing continuous pushing action by the driving 
rams. 

Keelavite Hydraulics, Ltd., of Allesley, Coventry, 
have acquired marketing rights for Hydro-Titan 
hydraulic axial piston units in the United Kingdom 
and the Commonwealth. There are 16 units which 
may be used as pumps or motors, depending on 
mounting and control mechanism. The range of 
capacities and torque ratings is considerable. As 
pumps, capacities available are from 3-9 g.p.m. to 
2,800 g.p.m. at standard speeds. Maximum pressures 
are high—up to 3,500 p.s.i. for small units and 
5,000 p.s.i. for the larger units. 

Goodyear Tyre and Rubber Co. (Great Britain), 
Ltd., of Wolverhampton, have recently developed 
Terylene-reinforced Thermo-Flo heat-resistant con- 
veyor belting which is a premium-grade hot materials 
conveyor with similar properties as cotton reinforced 
Thermo-Flo conveyor. The belt is available with 
two types of carcass reinforcement—TD.90, which 
will rate at 90 lb. per ply inch for vulcanized joints 
and 50 Ib. per ply inch for mechanical fasteners, and 
TD.112, which will rate at 112 lb. per ply inch for 
vulcanized joints and 54 Ib. per ply inch for 
mechanical fasteners. 

Consolidated Pneumatic Tool Co., Ltd., of 
232, Dawes Road, London, S.W.6, have issued a 
new publication on their portable compressors. The 
first section describes in detail the operating 
principles, design features, and_ constructional 
details of the range, this being followed by a section 
in which specifications and illustrations are given of 
units in the range from 125c.f.m., to 600 c.f.m. 
capacity. Of particular note are the details of the 
new 125c.f.m. and 260c.f.m. models which the 
company has recently introduced in addition to a 
Land Rover mounted unit. 

Cambridge Instrument Co., Ltd., of 13, Grosvenor 
Place, London, S.W. 1, in a new illustrated booklet 
describe their Microscan X-Ray Analyser which is 
now in full production. The technique of X-ray 
micro-analysis consists of focusing an electron beam, 
normally accelerated from 0 kV to 50 kV, on toa 
region of the specimen surface approximately ly 
in diameter and rather less in depth and analysing 
spectroscopically the resulting X-rays excited from 
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the specimen. So far, the technique has been used 
almost exclusively for research work on metallurgical 
problems although it also has applications in other 
fields. 

D.P. Battery Co., Ltd., of Bakewell, Derbyshire, 
publish a 32-page booklet entitled ‘‘ D.P. Kathanode 
Traction Batteries.” After a short introduction, 
which includes brief biographical notes on the 
formation of the company in 1888, the booklet goes 
on to explain, with the aid of a diagram, the 
construction of a traction battery and gives advice 
on charging operation and maintenance. There are 
also notes on the sales and service organization and 
an illustrated section on accessories and a battery 
record chart. Of most importance is the size and 
capacity of the battery, so that over a third of the 
booklet is devoted to cell data tables which give the 
complete specifications and capacities. 

General Electric Co., Ltd., of Erith, have received 
orders for two ore-handling plants. One of these, 
for installation at the Scunthorpe South Works of 
the Appleby-Frodingham Steel Co., Ltd., comprises 
an eight-bed blending plant and about 15,000 ft. of 
conveying equipment for the sinter plant. The 
blending plant will include three reclaiming 
machines, four double-wing stackers, and a transfer 
car. The other order is for the Ravenscraig Works 
of Colvilles, Ltd., at Motherwell, and includes 
stockyard extensions and modifications with a 
170-ft. span stocking-out bridge and two double- 
rotor plough feeders, each capable of handling 
1,500 tons of ore per hour, conveying equipment for 
a sinter plant, and limestone and lime-handling 
plant covering conveyors, storage bunkers, and 
crushing facilities. 

Simon-Carves, Ltd., of Cheadle Heath, Stockport, 
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in a recent note refer to a novel precipitator that has 
been designed and installed at a limestone quarry at 
Clitheroe, Lancs. The work was undertaken by the 
company’s precipitator division which recently 
combined with the Birmingham precipitation 
specialists, Lodge-Cottrell, Ltd. The precipitator 
has a dual purpose: To collect dust from limestone 
crushers, conveyors, and elevators, screens, etc., 
and to clean exhaust gases from two limestone 
dryers, fired by pitch-creosote, on the tarmacadam 
plant. Therefore it has been constructed in two 
independent halves, each with its own static H.T. 
rectifier set, its own inlet and outlet ducting, and 
fan and stack. 

Newton Chambers and Co., Ltd., of Thorncliffe, 
near Sheffield, issue some notes on the electrically- 
driven walking dragline now nearing completion in 
the Waterside Works of Ransomes and Rapier, Ltd., 
at Ipswich. This is the RapieR W.1350, which 
weighs 1,400 tons and operates a 33-cu. yd. bucket 
capable of excavating and carrying 50 tons of 
material at a time at a radius of 215 ft. It will be 
used for removing overburden on top of 750,000 tons 
of coal required annually for power stations in the 
vicinity of Edmonton. On behalf of NCK Rapier, 
Ltd., of 32, Victoria Street, London, S.W. 1, they also 
announce that eight NCK-RapieR 605 excavators 
have been supplied to Pakistan for use by the Water 
and Power Development Authority’s irrigation 
department. The machines will be made at the 
Thorncliffe Works and are to operate as draglines 
with 14-cu. yd. buckets and 2-cu. yd. buckets for 
use in re-handling operations. 

Murphy Radio, Ltd., of Welwyn Garden City, 
Herts., have received Board of Trade approval for a 
new electronic system for continuous weighing of 
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belt-conveyed solids. The Transweigh system is 
based on a short weighing carriage utilizing a 
resistance-type load cell which senses the weight of 
material on the conveyor-belt. Belt speed can be 
measured by aselsyn system or by a tacho-generator, 
depending on the application. Minute movement of 
the weighing carriage affords accurate measurement 
of belt loading and minimizes wear. Belt weighers 
can be supplied to measure full-scale loads in the 
range ten to thousands of tons per hour. Belt load 
and belt speed are continuously integrated and the 
accumulated load presented in digital form by a 
Veeder Root counter. A measuring unit, Type E2, 
houses the counter and, in addition, an instantaneous 
rate-of-flow meter. This unit has been especially 
developed to weigh fluctuating loads accurately and 
may be mounted 1,000 ft. or more from the 
weighing carriage. 

Cementation Co., Ltd., of 20, Albert Embankment, 
London, S.E. 11, referring to the world shaft sinking 
record recently established by Hartebeestfontein 
Gold Mining Co., state that this was undoubtedly 
made possible by pre-cementation of the shaft site 
by the African company of the Cementation Group. 
The record was set at No. 4 shaft in the Klerksdorp 
area where 1,106 ft. were sunk and lined in a month. 
There were no stoppages for water during the 
record-breaking month of October. The shaft had 
been sunk and lined to 160 ft.—just below water 
table—when the pre-cementation crew took over 
the shaft bottom. With eight diamond-drilling 
machines and four cementation pumps in operation, 
they treated the underlying dolomite to a depth of 
1,600 ft. below surface. Drilling of 16,834 ft. was 
carried out in 12 holes around the periphery of the 
shaft bottom, with redrilling of over 20,000 ft. 
Some 103,000 cu. ft. of cement, slag, and slimes were 
injected. This pre-cementation work was undertaken 
some months before the start of sinking operations. 

Johnson, Matthey and Co., Ltd., 73-83, Hatton 
Garden, London, E.C. 1, have produced a new version 
of their publication Electrical Contacts. This booklet 
is intended to help designers of electrical and 
electronic equipment not only to select contact 
materials that will perform a given duty with the 
greatest efficiency and economy but also to determine 
optimum contact dimensions and operating force. 
In addition it serves as a guide to buyers on the 
availability of materials and gives up-to-date 
information on the stocks carred in the company’s 
standard contact ranges. Under the headings 
Electrical Conditions and Mechanical Conditions 
are discussed the general considerations affecting 
selection of material and design of contacts. The 
fact that no one material can fulfil the ideal 
characteristics of contact materials has necessitated 
the development of a range of metals and alloys 
having the widest variety of characteristics in order 
to meet the innumerable requirements of all 
electrical equipment. The rest of the booklet is 
devoted to description of the properties and 
availability of the company’s contact materials with 
detailed information and data on the different types 
of contacts in the ranges. Also included are sections, 
on electrodeposited contact surfaces, on light-duty 
slip rings and brushes, and on contact springs. 

Ruston and Hornsby, Ltd., of Lincoln, and their 
associate company Davey, Paxman and Co., Ltd., 
of Colchester, are to supply all the diesel power 
for a new manganese mine now nearing completion 
in the New Hebrides, the group of islands in the 
South Pacific which is administered by a British- 


French Condominium. The engines required for 
launches and tugs in the harbour now under con- 
struction for shipment of the product are also to be 
supplied. The equipment is being installed in a 
remote and desolate area at Forari, on the island of 
Efaté, where exploitation of the deposits is being 
undertaken by the Compagnie Francaises des 
Phosphates de l’Oceanie. Mining will be by open- 
cast methods for which two Ruston-Bucyrus 
excavators which will load the material direct into 
42-ton lorries for transport to a washing and 
treatment plant several miles from the site. Here 
the material will be loaded by conveyor direct into 
the holds of ocean-going vessels. It is to meet the 
power requirements of this treatment plant, 
together with those of the workshops, port facilities, 
pumping station, and domestic needs of the workers, 
that five Ruston 340-b.h.p., 600-r.p.m., engines have 
been installed to drive 250-kVA_ generators. 
A 130-kVA standby set driven by a Paxman 
200-b.h.p. engine also forms part of the installation. 
The marine units consist of two Ruston 48-b.h.p. 
units for harbour launches and two Paxman 
150-b.h.p. engines for the tugs. 


English Electric Activities in 1960 


From the report issued by the English Electric Co., 
Ltd., of Stafford, these extracts are taken :-— 


Mining Equipment.—During 1960 orders have 
been awarded for mine winders from both home 
and overseas, the mechanical equipment forming 
part of the order in many cases. Two winder orders 
received from South Africa were of particular note. 
Each covers the supply of a 6,000-h.p. (r.m.s.) 
mercury-arc converter-fed winder, with the 70-r.p.m. 
direct-coupled laminated-frame motor fed by six 
converters connected for 12-phase operation. To 
minimize the supply equipment required for these 
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winders the high-voltage side of the transformers 
feeding the converters will be connected to the 
40-kV grid. It is believed that by adopting this 
method these winders will be operating on a higher 
voltage supply than any winder at present in use. 
The ore conveyances will be hoisted through the 
6,000-ft. shaft at 3,600 f.p.m. and the output will be 
250 tons/hour. The control scheme will provide the 
driver with supervisory manual control. A further 
South African order of note is one for a 5,600-h.p 
(r.m.s.) direct-coupled Ward-Leonard winder with 
semi-automatic control. This winder, with a 
73-r.p.m. motor, will also have a rope speed of 
3,600 f.p.m. The illustration shows the headgear 
of the Blyvooruitziet No. 3 shaft. The winder has 
a 4,040-h.p. English Electric twin-motor drive. 

Three of the winders commissioned in 1960 in 
South Africa are each rated at 4,970h.p. (r.m.s.) 
with semi-automatic Ward-Leonard control. 
Another winder delivered but not commissioned is 
mercury-are converter-fed. Before shipment of this 
1,800-h.p. machine a demonstration was arranged 
at Stafford which was witnessed by engineers from 
South African mining companies, in the course of 
which loads were imposed simulating the designed 
cyclic loads. 

The company’s new multi-panel motor control 
boards introduced in 1959 for coal preparation 
plants, mine-car handling plants, etc., are now also 
being used in some cases as auxiliary control boards 
for winder equipments. 

Rectifiers.—A number of orders were received for 
mercury-are and silicon rectifier equipment for 
industrial, electrochemical, and traction duties and 
for mercury-arc converters, operating as rectifiers 
or inverters, for supplies to variable-voltage motor 
drives in mine winder applications. In the electro- 
chemical field was included a 45,000-kW mercury-arc 
rectifier installation for the production of aluminium 
in India. Rectifier equipments totalling 19,600 kW 
embodying silicon rectifiers were also ordered for 
electrolytic refining of copper in Rhodesia. The high 
efficiency of the mercury-arc converter is being 





utilized for the supplies to large reversing drives. 
Two 4,800-kW equipments for winding duties in 
South African gold mines are believed to be the 
largest equipments of their type so far considered 
for this important duty. 


A.E.I. Report on 1960 


Associated Electrical Industries (Rugby), Ltd., 
of Rugby, issue their usual notes on the past year’s 
activities from which extracts follow :— 

Mining Equipment : Winders.—Orders for mine 
winders valued at more than /1,000,000 were 
received by the Heavy Plant Division during the year 
from gold-mining companies in Africa as well as 
from the National Coal Board in Great Britain. One 
of the largest orders, from the General Mining and 
Finance Corporation, was for two 5,200-h.p. twin- 
motor a.c. geared winders for the Buffelsfontein 
Gold Mining Co. Dynamic braking of the transductor 
type is to be provided. Another large order was for 
a d.c. winder for Union Corporation. This is a 
twin-motor machine with Ward-Leonard control. 
Each of the motors will be of 2,250 h.p. The 
equipment is identical with that supplied to the 
company’s St. Helena Gold Mine. 

During the year winders were commissioned in 
Great Britain and Africa. A four-rope tower- 
mounted friction winder rated at 4,200-h.p. r.m.s. 
(8,400-h.p. peak), was commissioned by the Anglo 
American Corporation in No. 2 shaft at Mindola, 
Northern Rhodesia. The drum, 12 ft. in diameter, 
is driven through gears by two 2,100-h.p. induction 
motors, the speed of which is controlled by changes 
in the rotor resistance introduced by contactors. 
Automatic control is available for winding ore ; 
otherwise manual control is used. During accelera- 
tion and deceleration, under automatic operation, 
open-loop time and current sequence control of the 
rotor contactors is used. For the final stage of 
decking closed-loop principles control the speed. 

The first South African winder supplied by grid- 
controlled mercury-arc rectifier and, it is believed, 
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the world’s first underground winder equipped with 
mercury-are inverters (rated 816 kW, 800—0-800 
volts), was commissioned by Consolidated Gold 
Fields in the 2b Tertiary shaft at Venterspost. 
This 1,200-h.p. winder, which is situated at a depth 
of 6,000 ft., works in an ambient temperature of 
85° F. wet bulb (90° F. dry bulb). The 3,800-ft. 
shaft it serves is inclined at an angle of 34° to the 
horizontal. 

Synchronous Machines.—There has been a con- 
tinued demand for large synchronous machines for 
mining applications. Two 1,300-h.p., 500-r.p.m. 
synchronous induction motors have been ordered 
by the Coal Board to drive ventilation fans at 
Woolley Colliery, in No. 6 Area of the North-Eastern 
Division and a squirrel-cage induction motor rated 
at 1,500 h.p., 364 r.p.m. has been ordered by the 
Rhodesian Selection Trust for ventilation at the 
Roan Antelope Copper Mines. 

Auxiliary Equipment.—The steady demand con- 
tinues from overseas mining territories. Forexample, 
nine 100-h.p. flameproof squirrel-cage motors, 
starters, drum controllers, and switch pillars 
required by Singareni Collieries, Ltd., Deccan, 
India, for underground haulage duty have been 
supplied. A separate order covers 28 flameproof 
motors, control gear, and switchgear required for 
haulage duty by the same colliery. For driving 
hoist equipment for a coal mine in South Korea the 
General Services Administration in the U.S.A. has 
ordered four induction motors from 20h.p. to 50 h.p., 
control gear, and the mechanical parts of the hoist, 
which will be supplied by M. B. Wild and Co., Ltd. 
Machinoimport, of Moscow, have ordered three 
75-h.p. flameproof motors and control gear for 
driving Airdox compressors at the coal face of a 
Russian mine. Selection Trust, Ltd., have ordered 
12 squirrel-cage motors from 50 h.p. to 125 h.p. for 
Mufulira Copper Mines in Northern Rhodesia. These 
motors will be associated with a secondary crushing 
and concentrator plant and will be mainly for 
dual-motor conveyor drives. 

Air-Compressors.—During the year three large 
compressors rated at 25,000 c.f.m., at a discharge 
pressure of 100 p.s.i.g., have been completed. These 
machines, which are larger editions of the com- 
pressors on order for tonnage oxygen plants, are for 
the Anglo American Corporation of South Africa 
for installation at the Western Deep Levels and 
Vaal Reefs gold mines (see illustration), where they 
will be used both for operating pneumatic tools and 
providing underground ventilation. 


RECENT PATENTS PUBLISHED 


—_ copy of the specification of the patents mentioned in 
this column can be obtained by sending 3s. 6d. to the Patent 
Office, Southampton Buildings, Chancery Lane, London, 
W.C. 2, with a note of the number and year of the patent. 


9,728 of 1957 (855,665). Timax CORPORATION. 


Processes for the electrolytic production of titanium 
metal. 
9,845 of 1957 (856,588). INTERNATIONAL METAL- 


LURGICAL CORPORATION. Process of producing’ 


titanium-group metals. 

7,494 of 1958 (856,838). METALLGESELLSCHAFT 
A.G. Method of converting excessively moist, 
plastic, and greasy ores into lump form on a 
sintering band. 

9,357 of 1958 (857,346). DEUTSCHE GOLD- UND 
SILVER-SCHEIDEANSTALT. Process for the produc- 
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tion of silicon and the elements of group 4A of the 
periodic system. 

6,651 of 1959 (857,054). M1aAG VERTRIEBSGESELL- 
SCHAFT. Pneumatic conveying and separating of 
flowable material, such as loose granular material. 

11,569 of 1959 (856,359). NEw JERSEY ZINC Co. 
Electrolytic production of titanium metals. 


NEW BOOKS, PAMPHLETS, ETC. 


pep Publications referred to under this heading can be obtained 
through the Technical Bookshop of The Mining Magazine, 

482, Salisbury House, London, E.C. 2. 

The Mineral Wealth of Wales and Its Exploitation. 
By Trevor M. Tuomas. Cloth, octavo, 24 pages, 
illustrated. Price 30s. Edinburgh: Oliver and 
Boyd. 

The Diamond Industry in 1958-1959. By A. 


Moyar. Paper covers, 115 pages, illustrated. 
Price 14s. 4d. Antwerp: Vlaams Economisch 
Verbond. 


For the Years to Come: A Story of International 
Nickel of Canada. By JoHN F. THompson and 
NoRMAN BEASLEY. Cloth, octavo, 374 pages, 
illustrated. Price $5-00. New York: G. P. 
Putnam’s Sons. Toronto: Longmans, Green 
and Co. 

The Application of Water to Machine Under- 
cutting and Deep Hole, Extra High Pressure Infusion 
of Coal Seams: Ministry of Power Dust Prevention 
and Suppression Instructional Pamphlet No. 3. 
Paper covers, 8 pages, illustrated. Price Is. 6d. 
London: H.M. Stationery Office. 

Bergbaumechanik : Lehrbuch fiir bergmannische 
Lehranstalten, Handbuch fiir den  praktischen 
Bergbau. (Maerks-Ostermann.) 6, Verbesserte 
Auflage by W. OsTERMANN. Cloth, octavo, 616 
pages, illustrated. Price DM 36. Berlin: Springer- 
Verlag. 

Mineral Resources: East and Central Africa, 
1954-1959. Report prepared by Siy EDMUND TEALE. 
Paper covers, 24 pages. Price 2s. 6d. London: The 
Joint East and Central African Board. 

Federation of Malaya: The Geology and Mineral 
Resources of the Kinta Valley, Perak. By F. T. 
INGHAM and E. F. BrapForpb. Geological Survey 
District Memoir 9. Cloth, large octavo, illustrated, 
with maps. Price $10 (Malayan). Ipoh : Geological 
Survey Headquarters. P.O. Box 1015. 

The Canadian Mineral Industry, 1957: Mineral 
Report 2. Paper covers, 491 pages, illustrated. 
Price $1.00. Ottawa: Department of Mines and 
Technical Surveys. 

British Guiana : Report on the Geological Survey 
Department, 1959. Paper covers, 70 pages, illus- 
trated. Georgetown: Geological Survey Depart- 
ment, P.O. Box 789. 

Coal Mining in Czechoslovakia: Report by the 
National Coal Board Technical Delegation. Paper 
covers, 32 pages typescript, illustrated. London : 
National Coal Board. 

Fuel Research, 1917-1958: D.S.I.R. report. 
Cloth, octavo, 120 pages, illustrated. Price 15s. 
London: H.M. Stationery Office. 

Northern Rhodesia: Records of the Geological 
Survey 1959. Paper covers, 79 pages, with plates 
and maps. Price 2ls. Lusaka: Government 
Printer, P.O. Box 136. 

British Locomotives. Cloth, quarto, 88 pages, 
illustrated. London: The Locomotive and Allied 
Manufacturers’ Association of Great Britain. 
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Selected Index to Current Literature 


This section of the Mining Digest is intended to provide a systematic classification of a wide vange of articles 
appearing in the contemporary technical Press, grouped under heads likely to appeal to the specialist. 


* Article in the present issue of the MAGAZINE. 


Economics 


Copper, Canada: Industry, 1959. Survey of the 
Copper Industry in Canada, 1959. A. F. KILLIN, 
Dept. Mines and Tech. Surveys, Ottawa, Mineral 
Information Bulletin MR 47. 


Development, United States : Lead-Zinc, Colorado. 
Silverton Project Continues on Schedule. E. T 
HUNTER, Min. Engg., Jan., 1961. 


+Production, Canada: Copper, B.C. Develop- 
ment at the Craigmont Mine. F. H. STEPHENS, 
Western Miner, Dec., 1960. 


*Production, Canada: Jvon, Quebec. The Iron- 
Ore Industry of the Canadian North. H. G. JARMAN, 
THE MINING MAGAZINE, Feb., 1961. 


Production, Canada: Nepheline, Ontario. The 
Pioneering of Nepheline Syenite in Eastern Ontario. 
J. A. M. Dawson, Canad. Min. J., Jan., 1961. 


Production, United Kingdom: Salt, Cheshire. 
Modernization of Meadowbank Salt Mine. The 
Engineer, Feb. 3, 1961. 


Production, United States : Lead-Zinc, Missouri. 
Viburnam Project Starts Production. A. W. 
KNOERR, Engg. Min. J., Jan., 1961. 


Resources, Africa : Minerval, Somaliland. Minerals 
and Rocks of Hargeisa and Borama Districts. J. L. 
DANIELS, Somaliland Ministry of Natural Resources 
Min, Res. Pamph. No. 3. 


Resources, Australia: Jvon-Ore, Review. The 
Australian Iron Ore Deposits. A. NELson, Mine, 
Quarry Engg., Feb., 1961. 


+Resources, Australia: Jvon, Tasmania. The 
Savage River Iron Deposits in Western Tasmania. 
W. H. Spooner, Min. Chem. Engg. Rev., Dec. 15, 
1960. 


Uranium, Canada: /ndustry, 1959. A Survey of 
the Uranium Industry in Canada, 1959. J. W. 
GRIFFITH, Dept. Mines and Tech. Surveys, Ottawa, 
Mineral Information Bulletin MR 44. 


Geology 


+Economic, Australia: Gold, Victoria. The 
Relationship of Structure and Ore Deposition at 
Stawell Goldfield. R. J. S. CLappison, Proc. Aust. 
Inst. Min, Metall., Sept., 1960. 


Economic, Gold : Australia, Western. Geological 
Structure of the Hill 50 Gold Mine. D. J. ForMAn, 
Proc. Aust. Inst. Min. Metall., Sept., 1960. 


*Exploration, Undersea : Lodes, Cornwall. Divers 
Investigate the Levant Mine. R. H. T. GARNETT, 
THE MINING MaGazZINE, Feb., 1961. 


+ Article digested in the MAGAZINE. 


+Survey, Aerial: Uvanium, Arizona. Isopach 
Mapping by Photogeologic Methods as an Aid to 
the Location of Swales and Channels in the Monu- 
ment Valley Area, Arizona. I. J. WitKIND and 
others, U.S. Geol. Surv. Bull. 1043-D. 


Survey, Geochemical: Copper, N. Rhodesia. 
Seasonal Variation in the Copper Concentration in 
Drainage Systems in Northern Rhodesia. G. J. S. 
GoveTT, Bull. Instn. Min. Metall., Jan., 1961. 


Survey, Geochemical : Techniques, Application. 
Geochemistry in Mineral Exploration. ; 
RATTIGAN, Proc. Aust. Inst. Min. Metall., Sept., 
1960. 


Survey, Geophysies : Electrical, Aerial. Combined 
Geophysical Prospecting System by Helicopter. 
R. H. PEMBERTON, Min. Engg., Jan., 1961. 

Survey, Geophysics: Resislivity, United States. 
Apparent Resistivity of a Single Uniform Over- 
burden. I. Roman, U.S. Geol. Surv. Prof. Paper 365. 


Metallurgy 


*Copper, Recovery: Segregation, United States. 
Segregation for a Lime-Laden Ore. THE MINING 
MAGAZINE, Feb., 1961. 


Hydrometallurgy, Gold : Recovery, lon-Exchange. 
Ion Exchange for Gold Recovery. J. Davison and 
others, Bull. Instn. Min. Metall., Feb., 1961. 


Iron, Recovery : Processes, Direct. Direct Reduc- 
tion of Iron Ore: Special Report. C. C. McANENYy, 
Engg. Min. J., Dec., 1960. 


Steel, Holland: Materials, Weighing. Electronic 
Weighing in Steelworks: Its Application in a 
Modern LD Plant. C. P. A. DE MEER, Ivon, Coal 
Tr. Rev., Jan. 20, 1961. 


Machines, Materials 


*Beryllium, Review: History, Applications. 
Notes on Beryllium. M. SCHOFIELD, THE MINING 
MAGAZINE, Feb., 1961. 


Conveyor, Open-Pit : Jnstallation, United States. 
Open-Pit Conveyor Lifts Borates 315 ft. on 18 
Incline. Engg. Min. ]., Dec., 1960. 


*Conveyor, Sandwich: Development, Germany. 
The Sandwich Conveyor. Ore-Dressing Notes, THE 
MINING MAGAZINE, Feb., 1961., Engg. Min. J., 
Nov., 1960. 


Draglines, Walking : Design, Progress. Progress 
in Walking Draglines. C. McL. CAMERON, Edgar 
Allen News, Feb., 1961. 


Drill, Rotary : Mounted, United States. Truck- 
Mounted Rotary Drill at Inspiration. i. BM: 
ANDERSON, Min. Engg., Jan., 1961. 


127 





128 THE 


Seismographs, Portable : Criteria, Design. Design 
Criteria for Portable Seismographs. W. I. DuvALL, 
Rep. Inv. U.S. Bur. Min, 5708. 


Winders, Multi-Rope : Equalization, Load. Load 
Equalization on Multi-Rope Winders. E. EITHUN 
and others, S. Afr. Mech. Engr., Dec., 1960. 


Mini g 

Blasting, Drilling : Rotary, Variables. The Basic 
Variables in Rotary Drilling. B. G. Fisu, Mine, 
Quarry Engg., Feb., 1961. 


Breaking, Blasting : Cut, Coromant. The Coro- 
mant Cut in Canada. Canad. Min. J., Jan., 1961. 


*Control, Strata : Conference, 1960. International 
Strata Control Conference, Paris, 1960. THE 
MINING MaGaZINE, Jan., Feb., 1961. 


General, South Africa: Diamonds, Orange Free 
State. Mining a Vertical Kimberlite Fissure at Star 
Diamonds Pty., Ltd. H. F. Atian, J. S. Afr. Inst. 
Min. Metall , Jan., 1961. 


General, United Kingdom: Coal, Staffordshire. 
The Butterley Horizontal Surge Bunker at Holditch 
Colliery. F. STEPHENS, F. N. Barrett, Min. 
Engr., Feb., 1961. 


General, United States: Lead-Zinc, Missouri. 
Viburnam Starts Production. A. W. KNoERR, Engg. 
Min. J., Jan., 1961. 


General, United States: Uvanium, 
Mining Wet Sandy U,O, Ore. Min. 
Francisco), Jan., 1961. 


Wyoming. 
World (San 


Handling, Chutes : Hang-Ups, Causes. Theory of 
Particle Arches. V. AYTAMAN, Canad. Min. ]., 
Jan., 1961. 


Handling, Haulage: Study, Stress. Stress 
Analysis Applied to Mine Haulage, Suspension, and 
Roof Support Equipment. E. M. Lox.ey, Min. 
Engr., Feb., 1961. 


Handling, Hoisting: Winders, Friction. The 
Behaviour of Ropes in Multi-Rope Friction Winders. 
E. B. CLARKE, J. D. Smitu, Coll. Engg., Feb., 1961. 


Hygiene, Ventilation: Temperature, Air. Air 
Temperature at the Discharge End of a Leakless 
Forcing Ventilation Duct Whilst Driving a Heading. 
C. Jones, S. E. H. SHUTTLEWoRTH, Coll. Engg., 
Jan., Feb., 1961. 


Open-Pit, Blasting : Tin, S. Rhodesia. Blasting 
Practice in Opencast Operations at Kamativi 
Tin Mines. S. Dijkstra, S. Rhod. Chamber of Mines 
Journal, Dec., 1960. 


Reserves, Ore: Calculation, Computer.  Calcu- 
lating Ore Reserves Using a Digital Computer. 
R. F. HEWLETT, Min. Engg., Jan., 1961. 

Sinking, Shaft: Coal, Belgium. Sinking Staple 


Shafts in Belgium. Jvon, Coal Tr. Rev., Jan. 13, 
1961. 


Sinking, Shaft : Use, Drills. How Rotary Drilling 


Speeds Shaft Sinking. F. Ray, G. O. ATKINSON, 
Min. World (San Francisco), Jan., 1961. 


Training, S. Africa : Gold, Transvaal. Training of 
Supervisors in Mines of the General Mining and 
Finance Group. C. P. LINsELL, J. S. Afr. Inst. 
Min. Metall., Jan., 1961. 


MINING 


MAGAZINE 


Tunnelling, United States: Lead-Zinc, Colorado. 
The Silverton Project : Construction of the American 
Tunnel. F. T. HUNTER, Min. Engg., Jan., 1961. 


Ore Dressing 


Comminution, Grinding: Supercritical, Review. 
Supercritical Grinding: A Survey of Current 
Research. Warren Spring Mineral Processing 
Inform. Note No. 1. 


Filtration, Precipitate: Pvocess, Continuous. 
A Guide to Continuous Filtration of Precipitates. 
R. C. Emmett, D. A. DAHLstrRoM, Min. Engg., Jan., 
1961. 


Flotation, Pyrite : Reagents, Review. Reagents in 
Pyrite Flotation. T. Zapkin, R. Doic, J. S. Afr. 
Inst. Min. Metall., Dec., 1960. 


+Flotation, Research: Action, Slime. Slime 
Coatings in Galena Flotation. A. M. GaupDIN and 
others, Canad. Min. Metall. Bull., Dec., 1960. 


Flotation, Study : Theory, Probability. Applica- 
tion of Probability in the Assessment of Flotation 
Systems. D. F. KELSALL, Bull. Instn. Min. Metall., 
Jan., 1961. 


Flotation, Theory: Size, Particle. Theory of 
Flotation of Small and Medium-Size Particles. 
B. V. DERJAGUIN, S. S. DuKuHIN, Bull. Instn. Min. 
Metall., Feb., 1961. 


General, S. Rhodesia : Copper, Mangula. M.T.D. 
(Mangula), Ltd. Deco Trefoil, Nov.—Dec., 1960. 


General, United States: Lead-Zinc, Missouri. 
Viburnam Project Starts Production. RON, 
KNOERR, Engg. Min. J., Jan., 1961. 


General, Sweden : Ove, Iron. Magnetite-Hematite 
Ore Concentrated with Separators and Spirals at 
New Swedish Mill. S. E. SJ6BERG, Min. World 
(San Francisco), Jan., 1961. 


Gravity, Cyclones : Information, Review. Cyclones 
in Mineral Processing: A Review of Current In- 
formation. Warren Spring Mineral Processing 
Inform. Note No. 2. 


Jigging, South Africa: Diamonds, Kimberley. 
Modification of a Diaphragm Jig to Treat Large 
Tonnages of Diamond-Bearing Kimberlite. R. G. 
WEAVIND, D. F. C. McLacutan, J. S. Afr. Inst. 
Min. Metall., Jan., 1961. 


Measurement Flow : 
A History of Flow 
Difference Devices. 
Publication 1010. 


Devices, Pressure-Difference 
Measurement by Pressure- 
George Kent, Ltd., Luton, 


Sampling, Automatic : Economics, Review. The 
Economics of Automatic Sampling. P. E. Cook, 
Denver Equipment Co. Bulletin S1-B10. 


Sizing, Screening: Tests, Sieve-Bend. Fine 
Screening of Coal: Testing of the Sieve Bend. 
M. R. GEER and others, Rep. Inv. U.S. Bur. Min. 
5698. 





